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allow of the continued re-employment of those'Medlcal Officers who evince taste and ability for thia

r

very special duty.
The value of a water-supply report depends not solely, or indeed chuefly, on the great accuracy
of the analysis 1t includes, but mainly upon the truthfulness of the picture 1t presents of the condy.
tion of the water-supply of the station, pointing out where 1t 15 liable to contamination (either ag
a whole, orn any of 1ts separate sources), and Low far 1t 15 capable of improvement
such a report, minute and well directed enquiry 15 needed, and enquiry of a nature
Officers new to the work and fresh from Home will necessarily find g difficulty 1n 1p
1t 13 evident from the experience of the two pasi seasons that, as might ¢ priors haye been expect-
ed, the analyses duffer very much 1n their apt tude for this special work, though a]] exhibyg
amount of technical knowledge that would not kave been looked for 1n Officers Who entered the s:rn
vice before the establishment of the Netly courss. No doubt these gentlemen receive the best con .
of training, 1t 15 possible to give them shoit of anndependent course 1n 5 working Chemist’s J, ;’30
ratory, still I fear that not a few of those who are thus tramed will fa] when thrown upon t; 0~
own resources, Just a3 many a man who has passed 1n Anatomy fails altogether agan operatiye S e1r
geon My experience as a teacher of practical Clemistry 1s, that very few individuals oug of a laur.
class have the qualities necessary to make them successful analysts  Very few wil be found ¢, hrge
really any taste for chemical analysis, many students appear ncapable of recognising any erpor ave
source of error, which accidentally obtrudes itsclf in even the simplest processes, while 1f ¢y ,or
possible, they fall 1nto it ; and other students wanting 1 perseverance and exactnesy iy
tent themselves with an imperfect result Other deficiencieg might
rise to failure when such students are thrown upon their own resources
employ processes and apparatus to the use of which they have not bee’n
taste for analytical Chemustry, 1t 1s highly probable that he possesses the
that work, and he will certainly take pains, when opportunity offers to he
I therefore think the plan pursued 1n regard to one batch of Assistant S
Calcutta, might very advantageously be pursued with others,
the analytical staff should be called for, and that those gentlemen who reg
preferentially employed when the exigencies of the service permt of any

Apparatus —The twelve sets of Chemacals and Apparatus mndented
Calcutta 1n time for distribution 1n Aprit last
adapted for the work, but the boxes appeared to be of unseasoned woq
advantage have been more freely used, 1n the Place of glue, 1n fixing the
1y the most 1mportant piece of apparatus in each set, namely, the bal
clumsy, 1oughly made, difficult to get into good working
tions unless used with the most extreme circumspection Yy comp]
one of the analysts regarding the want of accuracy in the balances, and ¢ 18 onpt&lllmts from every
I have not laid stress upon the reported results obtained by ponderg] anal ab accoup that
very accurate weighmg would be required to establish them.
most minute directions for using the balances, and I hope that, by the a1
accuracies may, as far as 1s possible, be avoided » but T am decided 1p m
are unfit for their intended purpose, and 1t will be most satisfactory to
have already made for their re-placement hag been sanctioned

I commence the report upon individual stations with thag on P
eshawur—
were examined by Dr Center 1n May and Augwst Dy Center reportg ag fontohe Waterg
‘¢ The water-supply of the Station of Peshawur 18 from w0 sourees. .. W8 ——

@ cutting from the Barg
Sikhs

‘“ The native troops use the stream water only,
wells are very deep as the station lies on 3 long ridge of low elevat:
east , the water-bearing stratum 1s not far from the surface,
gtation, from about the Lines of the 13th Bengal Cavalry towa
yard, and an extremely crowded one.

But to ensure
which Medieal
stituting  ang
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are seen. On enqury of Natives and Europeans as to whether the west and greater part of the
station was a grave-yard or not, conflicting accounts were received Fiom trials of the soil, 1t
seems most probable that there were small 1solated grave-yards of one or more hamlets,

* The stream flows from west to east through the station, dividing laterally into two branches
Secondary streams run off into Regimental tanks, others irrigate the compounds, others flow through
the bazaars  The water 13 Liable to be polluted on the man, or sometimes even more on the
secondary streams It 15 notorious that they are polluted, 1n consequence of the careless and dig-
gusting habits of the natives. To guard against this, the tanks are usually filled at night  TItig
recommended that main streams should be protected by a fence or a mud-wall The Regimental
Authorities should see that the streams going to the tanks be ag short and well protected as possi-

ble

*“ Thig stream enters the station from the west and flows through 1t  Cuttings are made to
the Regimental tanks as 1t passes the Lines , others are made through the compounds for rga-
tion, a;d for filling smaller tanks, others run through the bazaars Thus 1t supplies water for
three purposes, for drinking, irrigation, and for earrying off sewage The soil, &c of the station
18 removed by carts

*“ About the middle of the station the mamn stream divides, the two branches acting as main

streams, and giving of secondary branches The water is made to run through different parts of
> o

the station at different hours 1f the stream 13 low
““ The main stream 15 quite unprotected by walls or otherwise It flows through compounds,
and at the road-sides laterally, natives’ housesare bult close beside 1t, and cattle aré kept close to
1t 1n various places It 13 quite common to see natives washing their bodies and utensils init A
pucea drain 13 made from the wash-houses of the 77th Regiment direct to the main stream
In a letter to me, Dr. Center writes —*¢ Further, as an instance of how the water might be
polluted, while 1n company of another Medical Officer, I observed a na,tx’\:e suddenly taken 11,
vomiting within a few feet of the bank of the main sf;reantl‘ llr)l tl;e 42nd Lines - .
otice of the water-supply of Peshawar 1n a report on the epidemie
nsxta.:[tif)zdoft Zgof:iio:v;r;ﬁe I51)31'd Highlanders by Dr. Munro, the Surgeon to the Regiment, publish-
edm the Samtary Report of the Army Medical Department for 1862 —The Bara supples the
station and ciby with water for all purposes of damestic use and irrigation, and sts waters are led
throuch artificial channels thab traverse every street, pass close to all public
;1::];‘1(33;1:0 Z?;Iisn throu?;h every garden or compound, These cha,nnelst l&:re SJmplyﬂdxt:hdes,d ax:d.
10 most 11’1 stances, on a plain higher than the foundation of the houses, they are neglected, duty,
frequent] choked’ up with mud, which 1s often exposed for hours and days, when the water 1s cut
off %rom o’;e locality, and turned off in another direction  There are miles of these ditches within
Cantonments, and o,ne of the largest and dirtiest runs close past the Bax‘ra.cl;s anthIo;gxtgls whll)ch
were occupxe:l by the 21st ITussars, and also close past the barracks occupli by ¢ eI rt \ 1t§ eg
“being higher than the foundations of the barracks The Artillery Barr achsthare ta m;sPenﬁ ose
by s:ch 31tches A considerable stream fiom the same river flows t-hrc(;lug fﬁlehcx y (:;h es awu;
which the inhabitants use for domestic purposes, and into whach all kinds of filth are thrown, an

which appears to act as the mamn surface dram of the Clt\y ,

The stream itself was examned by Dr. Center two mules above the station e found the
water hard, and containmng a considerable quantity of oxidisable orga,mcf rx(xiabtelr , dAmm:rtna. atnd
Nitrous Acid were also present The water contamed no large amount of dissolved eonstituents,
and1f the stream could be kept clean and anpolluted, 1t would yield a very fair ir;r;kmg—witerTh
Dr Center next examined the water taken from the tank which supplied the 77t egxm}fl}:h 18
tank is filled by means of a water-course about 20 yards i length, connecting 1t wit ] te Iﬁnam
stream  Just below the Barrack yard 18 a Corn-mill, turned apparently by th; stre:ntll,le 111) s kgw;
ever this may be, the vegetablo refuse from the mill 1s thrown upon the grogn " i-lefctommenand tl(:
the stream, and there decays Untl lately, (indeed at the time when Dr Cen z o thecet e
examination of the Station waters), the drain from the Regimental Wash-houses olpe e t sdl elzlun
Just below the mill, and added its quota of pollution to the waters From analysesit appeared that

w - L.

- “f\&.. P Gf;_ PR N _s...m:& %M%“ﬁwﬁw“*ww. P
y N e Eeunntll e

T e e

— — B
SR e G S w3 . e T S bt Z ST g
Rl * 'K.-f) . ] - < L

- "y, cow
> LI R R R T T L
- -t 1 ' . 1 k] \ ] = 3 ““H- Lo
() ” T 4 I . v b el
) ;&M*'{ - . o \ [ \ § - N g
o v - ro ] !
" i e - l § k +, e B e e oo st kI
- w’;ﬁ o § \ J ? ¢ ot vt B Ebatian e Y ol el sl e
- . O o [ Wb N S, it AL e - Joi—
PR . *:?jx* S ap PRt tv T s 12 s [ R fiwiiw._é Yt e B Y i 3‘:*:-—:51 e — E
5. P = e PR e o Tl e T 3™ e e e T e e R TR R e pA G e
N - - . ” - P gt oy W PO -
S oS
=4 o N
* ~ lg
1
g )
5 b
4 LS
M

A S s e A T e sy, e
.




L e P Ll

o mrspr
g i " " -
i 4 - e

P " " el -——-—-uim“m"’ -

|

|
T et e TR ——— e T DI
ULt ——

Proceedings of the Madras Government, Public Works Department
22nd January 1869 )

~——

the tank water resembled that of the stream higher up 1n 1ts course, but contained Nitric A.
addition to Ammonia and Nitrous Aad and an increased quantity of chlorides adu

The water from the tank belonging to the 45th Native Infantry wasnext examined Th
18 fed by a leader from the mamm stream, and also by the drainage of the pareule-gmunde tank
gheltered by trees, the dead leaves from which fall into 1t , and at the time of Dr Centey’ , 1b1s
1t was covered by a mat mtended for 1ts protection, but old and useless, and partly lmn:; 8 visib,
the water The water of this tank resembled that of the tank belonging to the 77th R ersed
contained more oxidisable matter, and a larger amount of common salt egiment, but

The tank of the 13th Bengal Cavalry 13 connected with the stream at a pomt still | .
courge , this tank 13 reported to be well kept, but connected with the stream by a chaOWer In 1ts
meanders amongst native houses, and 1n close provumity to the place where the hoises otfl :lfl which
ment are stalled The water closely resembles that of the tank of the 45th Native Infantr: Reg-

The Hospitals of the 42nd Royal Ilighlanders and of the Artillery are supphied from M

well, the water of which 18 considered very good  The well 13 100 feet deep, and 1:11d ackegon's
supply of water , 1t18 impet fectly protected by a roof supported on four pxlla:rg g 8 an ample
ground about the well 1s carefully guarded, but tae mud lately removed from the W?eliirlrentsly, the

have been placed over the gurface of the surround'ng enclosure  The water, as shewn b should not
g1s, may be considered a fairly good specimen of well water, 1t contains tl"aces of ]_:I] ¢ ¥ its analy.
Ammonta, which may have a questionable origm, 1f, as T have been lately informed thl ric Acaid and
the well 18, was formerly a grave-yard » W12 Bpace where

The Artillery are supplied from a well abcut one mile north of the station  Thig wel
oleven and a half feet deep, yet 1t always yields an abundant supply of water, for th ;Ve 11s only
land falls considerably towards 1ts locality, and surface springs occur 1n the ne;ghbo 19; evel of the
are old graves all around the well, and the place 13 a favourite resort for dhobieg urhood  There
whose craft had, at the time of Dr Center’s visit, resulted m the formation th;r ¢
stagnant pools of water A fakir who lives at oxe of the neighbouring tombs ans of numeroug
the guardian of the place, 1eported well of the wawer, and probably would cont,l - tls ;pparently
though he understood the purport of the Nitrous and Nitric Acids and Ammonyg, who ) 0 80, even
contarns What with graves, dhobies, and the visits of unwholesome pilgrims who ich the water
falur's, the well must be a perilous ono to those who are compelled to drink 1ts water resort to the

The Jarl well 1s about 50 feet deep, 1t 1 situated 1o the Jail-yard ; water is raised £
o, Persian wheel, and flows from a spout into a small masonry cistern filled with stone : . 1om 1t by
and thence nto a second sinular receptacle, but the bheesties, possibly with a right a u charcoa,],
the value of the stones and charcoal fill the water-bags from the spout  Ghurrahs § pp(;‘ecla,txon of
poses are stuck 1n the ground close to the well, and the waste water fiom the well 01; yemng pur.
the refuse from the dyeing p10Cesses, runs to a neighbouring plot of grass where 1;; sto gether wty
emits & most offensive odour The Jail 18 bwlt on the site of an old grave-yard Th agnates and
well 1s very bad, and he prisoners ought not to he condemned to dink 1t. ¢ Water of the

The water fiom the well 1n the Fort 13 very salt and bad, but 1t 15 used only b
men employed there  Water for the use of the guard 1s brought in by bheesti ); native work.
gpring at the head of a diam 1m the neighbouring jhecl, 8 from 3 gurface

The water-supply of Peshawur 18 ‘¢ generally considered wholesome ”*  If 3t
cannot have correctly described 1t, but I suspeet is deseription is fairly diawn 18 dso, Dr Center
think that measures are urgently needed to supplant the present water-suppl > and I cannot hyt
an artesian well, or by bringing water 1nto Cantonments by means of a pipe Oryc’l
the Bara river

Ferozepoor.—Dr D W Palmer visited the Station, and examined the wat
last June , the weather at the time was fine, with occasional dust o
ghade

The Cantonments are entirely supphed with water from wells, which pass down th

rough the

sand Qo far as the wells, have been sunk (about 50 foet), sand only has been met with
yield a plentaful supply of water, and the supply does not notably diminish durmgl‘fh h T
¢ hot

the practice of

etther by meang of
osed aqueduct, from

supply, durm
-storms , temperature 97° m thi

he wells_
weather.
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None of them, at the time of Dr Palmer’s examnation, contained much water, 1n general only four
or five feet , and I, therefore, conclude that they are quickly re-filled by water percolating the soil
The water of the station 18 generally considered wholesome, bub 1t 13 apt to contract a pecu-
liar smell after a dust-storm, the cause of which 18 not explained  Dr. Palmer believes, as the result
of lus analysis and enquiries, that, with the esception of the water of the Artillery well, the well
water of the Cantonments 13 of good quality, Unfirtunately his analyses are 1n some points defec-
tive, and further enquiry 18, 1 think, necessary before a positive opinion can be pronounced regard

ing these waters

The European Infantry are chiefly supplied from three wells One of these 151n the Soldier’s

gardens, surrounded with trees, Dr Palmer notices thab 1t required a cover to prevent dead leaves
falling into 1t The physieal properties of the water are reported good, excepting after a dust-storm,
when the water acquires & disagreeable smell The water contamed a moderate amount of dugsolved
constituents but the permanent ha: dness 1s very great, 9°on Cla ke's scale 1f the report 1s correct

Another of the three abovementioned wells 18 No 81, 1t 1snot far from the Soldiers’ gardens, and
1ts water resembles that of the well just roferred to  The other of the three wells, No 79, 1s situ-
ated 1n the European Infantry Hospital compound,:and close to the hospital buildings This well
18 1 the neighbouthood of the other two, about equi-distant from each of them, yet1ts water contains
D o dissolved constituents, more oxidisable organic matter, and double the amount of

very much mor
d from 1ts proximity to the hospital buildings imcluding

chlorides  Isuspect contamination has ensue
the Cook-house.

The Artillery are, as appeé
1 the Lanes, the other 1n the Ilospital compoun
defective, but 1n both cases the waters appear to

taine
otuidisable organic matter both waters also con
water 1 the gh ospital well” neatly 57 grains to the gallon, thatbelonging to the well 1n the Lines

double the amount  Dr Palmer1s unable to account for the large amount of dissolved constitu-
ents in the water of the last mentioned well , but thinking 1t a very bad water, he wrote strongly
recommending the Commanding Officer to discontinue 1ts use for bis men, and to employ 1n 1ts
stead the water fiom awell1n the ntighbouring Native Infantry Lines At the time of Dr Palmer's

visit, the Artillery had been driven 1nto camp by an outbreak of cholera
The Native Infantry at the station are chiefly supplied by two wells, whose water resembles
that used by the European Infantry The nearest of these wells 13 about 700 yards distant from
the well 1n the Artillery Lines already referred to Dr Palmer considers the water 1n the well of
the Native Infantry Tlospital the best 1n the Station 1% contained, at the time of his analysis only
15 grams to the gallon of dussolved constituents, but 1t contamed Nitrous Acid, and a very large
amount of oxidisable organic matter

The only other well exammned by Dr Palmer ¥

that of the north well n the Native Infantfy Lanes,

sable;;i:;;i ?;:z:e;)r Palmer’s r» would be no difficulty n gupplying Feroscpoor
with a plentiful supply of fair well-water, anl the station 18 1n thig respect far more fortunate than
Umballa, no doubt because of 1t8 proximity 0 the Sutley, the present wells appear to be badly
situated, beng all adjacent to buldmgs Better water should be provided for use m the Artillery

1d be advisable to provide another well for the use

Tanes and Iospital, and I cannot bub think 1t wou
ospital, | at 3 greater distance from the hospital buildmgs.

of theu?:;:?;:[f;fmgy ‘}éoslri:;l o examnel tho water of the Umballa wells m May and June;
the weather at the time was hot and dr¥ only very general inferences can be diawn from Dr Palmer’s
analysis

The troops at the station draw
dug m or near the beds of the §w0 branc
situated The Tangree 15 not a perennial 8
filled by a great flood of water, becomos qui
of the nullah touches the northerly angle of

ars fiom Dr Palmer’s account, supphed by two wells, one No 73
4 Unfortunately the reported analyses are veiy
be very hard, and to contan a large amount of
d a large amount of dissolved constituents, the

as that 1n the Fort, 1ts water closely resembled
containing a shghtly larger amount, of oxidi-

report, that the

their supply of water from wells which are for the most pait
hes of the Tangiee Nullah'hetween which the Cantonment 18
treadm, and thongh in the rainsiv may suddenly become
to duy after a fortmght’s cessation of rain  One elbow
the Cantonment, and here are the Artillery or Tangra
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wells, another elbow of the nullah a
’ pproaches the east co
more recentl o ruer of the stat
move stf:tci constructed Tangree wells  Between these two sets of willl on, ;Vhere ave situated the
aq\md’uct mnsezlanaaqlt:educt covered only in a part of its course Frs’ athlStaDCe of about three
ot eat ong t 1e northwest face of the station i front of the Artnixl1 e Tangree wells the
e es, enclosing the European Infantry Lines, and finall ery and Cavalry Lines,
anTll‘ly mes(i o ates at tho angle of the station ) ally passing 1n front of the Native
e aqueduct
forcomont gromutheog?;ns its ;hxef supply of water from the Tangree well
ora wells, the water 15 rased fr ells, and 1cceives a remn-
bullocks om the wells, Persian wheels worked b
The Native Caval morsee
are not, however s;a iy fl‘mes are situated 1 the centre of the north-cast §
The Artiller pplied with water by the aqueduct, but by detached 1l ont of the station,, they
ery are supplied by their ow ? ched wells. ’
The European Caval n wells near the bed of the T
are filled by branchesa }:og :1?;1 ;;liaztri are supplied by wells, or mor: I;g::;aguuah.
educt , th y cist
C’Ste?hls placed opposite each barrack ese branches and cisterns themselves arzr:)l:’e Whlc:
e Native Infantr :
y are supplied partl
but as the water in th y by the aqueduct, and pa
dependont wpon d _the aqueduct falls short 1n the hot weather, th partly by wells 1 their Lines
The b pon 1eta, ched wells for their supply of water , the men are at that season chy ﬂ,
e hospitals of the E i
tho custorn of the Eurzpe:;oi)e?n Cavalry and of the Artillery are supplied
Tofantry 1 nfantry Iospital 18 filled b pplied by detached well
anAl'Y ospital has 1ts own well y a branch fiom the duct , the N ts .
8 regards the ’ ative
from Dr ;almer’s a};l;;););x:;;s :i; 1t]he water drawn from the Tangra and Tan J
more than 25 grams to the all ey are much alike, and of very fair gll‘ee Nullahs, T gather
tammng moro oxidisable or gallon of dissolved constituents, not ln_jurlm:mla 1ty, not contaming
ganic matter than 1¢ usually found i properl s ihard, and not con-
y situated shallow w
elly

Unfortunately the 1
y the supply which these wells yield 18 very Limited, and th
J ey run dry if water b
e

pumped fiom them continuously for many hours

It did not oceur to Dr P
almer to anal
water 1n the state 1n which uyse the water m the ot
1t 13 drunk 1n the European Infa,ni;-y and eg;.s’ lbutBhe xamined the
valry Barracks, both of

the Cavalry Barrack contamn
e foon the Infantry Bari:clll{noio::me tl}e amount of dissolved constit
matter, which Dr Palmer ascnb;s to t‘;lontam wvery large amount of read luents il rgan
o ho makes 10 Teport on the state of the Yvater entermng the cisterns th ly omdisable orgame
The water 1n use in the European T e cisterns or barrack filters, and thro‘;gh uncovered ducts
the a'%\;educt, but no report 13 made uporIxl f;‘:nt")’ Hospital s also tak:en fr()me :letmay el
e Artillery Hospital Well 18 1n the R e ey
acquet Courﬁ It yields but a limited supply of water

daily running dry by noon
1 the hot w
. eather , th
of saline matter, and 18 much harder than the watzrwa?i; holds 1n solution a considerabl

of the aqueduct o amount

The Cavalry Hospital Well 1s within the compound, ab
, about 20 yards

1tg water contamns a lar
ge amount
of dissolved constituents, aboat -'wOf:m the hospital buldings
90 grains to the gallon
, very

much oxidisable or
ganic matter, traces of Ammonia, and
13, and some N
itiie Acd

taminated, owing to the cncumstances of
1ts position » 1618, I suspect, con-

The water 1 the d
etached wells
constituent used by ¢
8, and 18 much harder than the unheiitlf ‘:tlve Troops contains much more d
ct water ,—the w ore dissolved
> ater

Tospital 18 desenibed a
g having a bro
Infantry Lines deserves particular not wnish color, and an earthy tast of the Native Cavalry
the aqueduct falls short The water i;Ce, as 1ts water 18 used by thesse The well 1n the Native
ve epoys wh
of dissolved constituents , its use 188a1d torzabad,dcontslmng asmuch as ‘;’32 gr;nn the supply from
use diarrheea ms to the gallon

T believe 1t 13 an admitted fact that the wat
ater-

defective, and that for the suppl
’ : pply of th
oom the oot espedangl 15)’; b:t(I;O:ry defective and very bade C;;l:znments of Unmballa 1s very
mitt v
o bier, and agas, 1n 1863, by Captam Croi':o of Officers appomnted in 18;{) 0:;3 have been made
n, enquire into the

RE,S
uperintendent of the Sutley Canal Survey
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In consequence of these reporls, the Tangree wells were opened 1m 1865, and they have greatly
added to the avalable supply of water for Cantonments, but the supply 18 still deficient, and 1 the
city and 1ts nelghbourhood the want of an ample supply of water 18 very much felt To meet the
’ deficiency, three schemes have been proposed to bring water by means of an aqueduct from a pownt
' on the Guggur river, 21 miles distant £.om Umballa , or to bring water into the stations from two
emall lakes situated 10 the hlls, about 22 miles distant from the station, but the cost of carrying

would be very great The third plan 1s to construct an artesian well

out ether of these schemes
f the situation of Umballa that an artesian borng

As 1t seems most probable from 2 consideration 0
would be successful, and would, at & comparatively small cost, furnish an adequate supply, this

plan should, 1t seems to me, first be tried  Another argument in favor of a trial bemg given to
this last plan 18 that, whether the boring at Umballa should, or should not, prove a complete success
the 1nstruments and work-people might be employed 10 other stations where an artesian well woulc’l
be an 1mmense boon *
Delhi —The Delh1 waters were examined for the second time by Dr Sheppard 1n May and
h I now forward, fully describes their state at the time of his visit 1

June, and h1s report, whie
¢ which are used by the Furopean Troops ~ The river

need only notice his remarks upon the water
water still mantains 1ts character a8 the best potable water 1n the station, and 1n my opinion 1o

o ther should be used by the troops i gar1ison Dr Sheppard does, indeed, speak favorably of the
ell, which 18 used by the treops 10 the Fort , but I hold strongly to

water of the Putbu -Ghatt w
the opinion that the troops ought not to draw their supply of drmmking-water from an unguarded
4 trouble to bring water from the river for the supply

public well, and 1f 1t 18 worth the expense an
ater might be supphed to the European Troops 11

of the Daraacks and Hospitals, 1 thipk the same W
If, however, the use of the Putthur-Ghatt: Well

the Fort also, at any rate for drinking purposes
18 continued, Dr Sheppard’s suggestions for 1t3 1mproved conservancy should be strictly attended

to
¢ from Dr Sheppard’s Report that an efficient system for the filtration of

It 18 very eviden
nd setthing tanks, which need notbe of great mze,

the drinking-water at Delh11s much required, 2
ghould also be provided for use 1n the rains when the river water 18 rendered milky by the presence

j n suspension of finely dinded clayey matters, but these sottling tanks need be used only 1n the case

of water designed for the drinking supply of the troops
The following aré Dr Sheppard's remat ks upon the principal wells, and upon the drinking

water 1 use by the troops —

¢« The Putthur-Ghattl Well 18 gituated close to the termination of the Western Jumna Can ol
It 18 not overhung by any trees, 10 the east 18 2 large mound composed of the debris of former
puildings which were razed to the ground 1D order to make way for Ratlway works, to the
gouth of the well 18 @ rather 12188 puddle of water and mud, the water bemg derived from the
canal leakage, and fiom the spillings after drawing UP the woll water ~There 18 1o arrangement

for draming this
«¢ The platfor
well, or soak mto t

of this well are of the worsb Jescription

taln
# Th when examned 18 1867, con
matters 'ch(;r:v ?:e;:d at the end of the rainy 8€asom in 1866 the Nitrie Acid had also deoreased

¢ Thus 18 8 Most ymportant water source pasmuch as the supplies for the Artillery and the
Earopean Tospital ar¢ Jravn from 1t Owing to the disadvantageous samifary condition of the
adjacent ground, an f the well, the water 18 not of good quality, but
from the two analyses which have bee? made of 1% I am of opinton that 1t 18 0N€ of the best well
wtors 1 ntramural De I think, possible to 1mprove this water a jlttle by

It , and farther 1613
raising the masonry of the well ing & platform at the top of 166 feet 1 diam oter .

3 feet, and mak.
aised 1 foot above the level of the ground with

the construction of an apron about 4 feet wide, T
he spilled water nto the canal lower down , hioken

proper ridges, and a dran to carty away b
x ground to the east chould be Jevelled and dressed, and no encroachment of buldings should be
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], and the spilled water may erther fall at once 1nto the

m of the well 18 too smal
On the whole, the construction and conservancy

-

ed a smaller quantity of saline and combustible
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1 1 aoalysing and reporting upos the Umballa waters-

* Dr, Sheppard 18 BOW employ®
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¢ Well —This 18 gituated 1n low ground, the shaft has been sunk in the

Khyrattee Gat
sandy bed of the Jumna at & little distance from the city wall , the level of the g1 ound msde the

wall being several feet above the river bed At this season of the year, there 18 no stream near the
well, but 1 the rainy and cold seasons of 1860, there was one within 100 or 120 yards

The supply of this well 18 not depended upon the filtration from the miver, for the water
exhibits such a marked difference 1n composition as charasterised by the large amounts of total
solids, combustible matter, and Natric Acid , but 1t 18 haghly probable that the constitution of the
water may be influenced 1n some degree by the proximity and fullness of the stream which, 1n the

1a1ny and cold seasons, runs under the city wall
The presence of such a large quantity of combustible matter and Nitric Aeid 1n this water 1s

strongly suggestive of the entrance of the city drainage by percolation nto this well at all scasons

of the year
The amount of total solids, combustible matter, and Nutric Acid has increased since the cold

season of 1866
The chemical composition of this water shows that 1t 18 unfit for dunking purposes, Not-
withstanding 1ts bad quahty, a large section of the Native commumty, many Sepoys of t:he 25th
Tegiment, Punjab Native Infantty, and several European residents of Duriyagunge, drink it The
Natives believe that 1615 Jumna water, and the Europeans think the quality 1s excellent T diank
thus water for some tume 1n 1866, without being fully aware of 1ts badness 1ts effect on me
the production of dyspeptic gymptoms and a tendency to diamheea  As soon as I had ascert Wwas
hy analysis the quality of the water, I ceased to use 1t ertamed
The Medical Officer of the 95th Punjab Native Infantry says —¢‘ The canal water 13 of f.
quality, but that obtained from Khyrattee Gate Well 13 bad  Thave observed an increas of fair
number of Delh1 sores when the canal supply was stopped, and also a tendency to s de 1o the
gores that were healng ™’ . J pread 1n those
Delhy Gate Well —This has been constructed 1 high ground msde the aty wall
situated on the side of a much frequented high road, on either side of whichisa rovf ‘;%;1 It 1s
Peepul tree spreads 1t8 branches over the well, Around the well shaft 13 a masom-o touses , 8
catch the spilled water, but there 13 no drain to carry 1t off, at times the collected J tl‘Ough to
dirty brown color, and 18 offensive to the smell, perhaps from the dirt and animal water 18 of a
from the bodies and clothes of those who bathe on the well platform matter derived

Simee the analysis of 1866 was made, there h
bustible matter, and Nitric Acid , the water now c:it};j: :viie;; lgnrcarlenassi;e:f :ﬁml residue,  com.-
of which 41 grains exwsted as Nitrates, Sulphates, and, perbaps, as Chlondesgl Oalof ea1thy salts,
tionable forms  The permanent hardness arses from 5 07 to 7 73 degrees of Cl;rk ar most objec-
Ths water 1s unfit for drinking , 1618 of worse quality than tha; obtained frofnst:cale
Cholera-producing well 1 Broad Street, Golden Square, London, and, at this se e notorious
some of the very worst of the shallow well waters analysed by th; late’ b R Da;;ﬂ. 1 surpasses
44 analyses made by him of the waters from the Marylebone Wells, 1 no instan omson Of the
large a total residue, and only four waters contained a greater uau’t by of ce was there so
the Delhi Gate Well gupply quaatity of combustible matter that
The old Cantonment Well 18 sunk m a1
Infantry Itisata considerable distance f:;g: Z?;r;’r ::’:T:l‘gl ngnp:rajedgl;ound of the Native
sources of contamination, the sdes of the well are covered with a luxm fm’t 1: t;hlr faway from any
Servee (I am not certain which) below the water-level The growth of 4lgee or Con-
well 1n 1866 re was no vegetable growth in this
The total sohids found 1n this Water have shghtl
consderably decreased, the total and permanengthlfayrc;:::aizi; a{)“fhth; amount of ear thy salt has
t:ble matter 18 present in slightly larger quantity than 1t was in 1086(' iminished, and the combus-
The deep wells examined were only two, vz, the Indaree and ¢ h) .
Indaree Kooak —Thus 18 stuated 1n the Kuroojapool Bazaar eﬂ()::e;—kt:houz .
e roadway Itis

covered by a large Pecpul tree, and 18 suriounded on three sides by hous
1n the well, the water 18 much esteemed by both Thindoos and Mahomeda?:ss, numerous pigeons Live

.
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Pioceeding

1

The quantity of total solids, combustible matters, and earthy salts, “as ascertamned by two
analyses, made at d flerent seasons of the year, are very moderate and umform 1n this water, and
although 1t contains a rather lwrge amount of Lrme and Magnesian Salts, viz , 23 50 graius per gallon,
more than one-half of this quantity euists 1n the most haimless form, as Carbonates of Lime and
Magznesia dissolved by ah excess of Carbomic Acid

The umformity 1 composition of the water at different seasons, and the depth of water in the
well, lead to the supposition of thes atned fiom one of the lower water-bearing strata

upply being obt
Pigeons live 1n this well, and a uctive of much harm, they cannot possibly do

lthough not prod

any good, then absence would be preferable to their presence
The Razee-ka-houz Well 1810 the heart of the city, sibuated 1 a &1 1angular space formed by
d on all sides by houses which a1e densely populated within one angle

her, 1s & masonry tank which 15 now regulaly filled with canal

or, 1

ally from a Canal Officer

ka-houz Well this year, I observed that it was shghtly
I enquired how this change had come
ome six weeks previously by the
der of the Municipal Commis-

glONers

The Kazee-ka-hou
gamyle analysed countal
bustible matter, also @
exist 1n the Jumna water
matter 15 readily explaine
bodues, and bathe, and wat

The rap:d rate at whic
water on reaching Dellu has

three roads It s smrounde
of tlus plot 18 the well, and at avot
water

Last year, the water from this well was only partially exammed  The total hardness was
then 0 84°, and the permanent hardness 9 0° of Clarke’s scale , 1t contained about 45 grains o ¢
Nitiic Acd per gallon Ammonid and Nitioas Aad were found 10 1b, the total residue and the com-
bustible matter were nob then determned .

An analysis according to the scheme was made this year The tot?.l hardness was 4 2°, and
the permanent hardness 403° of Claike’s scale  Only one gramn of Nitrie Aed per gallon was
found, and a small quantiby of Ammonia and Nitious Acid From these spaice data, 1t 18 evident
that this water bas undergone an astonishing change of composition since last yea:

In 1866, the distrabution of canal water over the city was hmited, as the aqueducts were being
repaired or altered , the tank by the side of this well was cmpty, and at this time the water 1n the

vom (1a1nage.

e i‘gst hiixvee:oi;:lgte::;eoi' ihe repairs, &¢, the canal water again fowed 1 1ts former channels,
and som:rwclls, which were known to be very saline, were filled up by fooding them with canal
water, allowing as much to run 10 a3 the level of the supply channel would allow The pressure

s bulk of water appears 0 have caused rapid percolation into the earth , and, after
of such & lﬂl‘gf uh 4 elapsed, the water 1 the wells usually resumed 1ts former level, and 1t was
;wo (:lrtth;eie ;ﬁ:t futs :&111:16 t,aste, £ not entirely deprived of 1t, & 1epetition of the treatment
1:11:11; ca(x)mlawater has usually, 1618 stated, attamed the desired result

1 have not witnessed the treatment, ™Y information was obtained or
et from the Kazee

On drawing water irom e Kazee-
opalescent, whereas 1 1860, 1t Was pright and lfozlo{)l:esz auge
about, the people 1ephed that thewr pet water d&b X EpoL A oo
well being flooded with canal wateT which ba egn u111 mt ¥ ;

The masonry tank was of this time full of cand water

ter 13 DOW pearly gimilax in composibion to that of t.he Jumna The
7 Wa however shightly less of total residue, and aboub twice as much com-
ped, howe t, of Nitric Acid, Nutrous Acid, and Ammoma ; theso did not
The add{tmn of the latter rmpurities and the increase of combustible
4, as the people, who live on the canal banks, wash their clothes and

e;' cattle and Lorses 11t the stream
1 the water flows 1% the canal causes erosion of the banks, so that the
s dirty Ochre color from the finely divided clay which 18 held 1n

Io spite of the assertion made by some of the people that the water of this well had been
) d that many persons were drawing 1t Owing

£ canal water 1 observe y
:Pmtled bylt]::eitﬁi:ggnﬁit taste, 1b w;s Joubtless far less wmviting and pleasant than the clear,
0318 0pa‘e ; tamed in 1866 , the pleasant quahities which

11 con
brisk, and agreeabl tasted water which the w¢
1t 'lc;ena;sszsgs:ie weie dorived from the presence of itrates, and from the large quantity of * Car-

bonte Acid Gas

suspension
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»

Tler Majesty’s 79th Higblanders has paid great atteution to the filiration of water, 1n facts
greater care ot sohcitude for the efficient performance of this important process could not have
been mamfested by any corps

I have, on two different occasions, taken samples of filtered water from the Barrack-rooms and
Hospitals occupied by the Aitillery and the 79th Regiment, the water was taken {rom the same
filters 1n both imstances, the resultsaie given in the Appendin

During the hot season (June), the filters simply separated a poition of the suspended matters,
and at the same time they added organic matter to the water in a small but appreciable quantity

After the commencement of the monsoon, the water was cxammed for the sceond time, the
results of filtration were varable, m five nstances the organic matter had decicased, m one
mstance 1t had been cieased, and 1n one, 1t was present in the same quantity that existed before
filtration

No dependence can be placed on filters whih give such variable results, the construction and
arrangement of them 1s so unscientific that little bencfit can be expected fiom thor use

‘ It may not be out of place to point out the shortcomings of the present filtering apparatus
Three carthen guriahs are wsufficient, four are required, for sice one vessel 13 used as a recciver
of filtered water, the remaining two must form the filter, one contaming the charcoal and the other
the sand, or the sand and charcoal are mixed together, and placed m the middle guriah, and the
UPper one remains as the receiver of the bulk of water from the mussuck  Both arrangements are
z?ste;tlor;lable, for if the charcoal be placed in the upper vessel when the water 18 poured 1, part
chameo :1 a,l:'s:ezltls disturbed and floats, and the water does not pass through a compact layer of
band, th’e Charcfalsses (;between the fragments, and httle, 1f any, good 1esults, 1if, on the other
separats tho Charzoalan h sz}tlnd be mixed together on cleaning the filter, 1t 18 impossible either to
absorled Wwhich requires to be re-heated to burn off the organic matter which has been

¢d, or to wash the sand thoroughly before re-placing 1t

A good filter might be made of galvanized sheet-1ron, with sand, charcoal, and vitrified brick
packed 1n layers, supported by intervening diaphragms of metal, each bemg pierced by holes
adapted to the nature of layer of the filtering medium which 1t 1s mtended to support , 1 the hot
Beason these vessels might be surrounded by a felt or other non-conducting jacket

The advocates for the use of porous gurrahs as filters, maintamed, that the evaporation from
the suiface of the vessels cools the contained water to some extent two conditions are necessary
for this, viz, permeability of the pores of the vessels, and movement of the air 1n contact with
them  In Barracks, neither of these conditions exist as a rule, for the pores of the gurrahs aie soon
choked, and new vessels are seldom supplied, and owing to the position which the Filter Stands

usually occupy 1n a corner of the verandah ’scarcely any curtent of aur reaches them , 1n many
nstances, the wind before 1t could reach th; filters would have to describe the half of a circle

‘ The water used by the troops at Delh, durmg the past year has been obtained from two sources,
viz, the River Jumna and the ~Putthur-Gh3,tt? Well; the 2-25th Royal Artillery has used the

“afler from the latter somce, and the Europan Hosputal also obtains its supply of water fror this
we
the s;l:s;z;ni:fnng Majesty's 79th has drunk and cooked with river water since arrival, After
temporanly  On 1;1 teo (gmtxty of s1lt 1n the riyer water was so great, that its use was discontinucd
rest whilo the suspfnded e Wtatnt of non-tankg ;n which the water could be allowed to remain at
through was an el Izla el;s subsided, the filters became choked, the water “hu:h passed
o Qi ot quantity, and 1t contained so much earthy matter that the men did not like

If the 1iver water 15 to be drunk by the troops at Delhy, iron-tanks must be used for storingat,
while the suspended matters are precipitating
. veg lg;);?:;%i:s?;densmi Apparatug his been put up, but the men object to the water, as 1t
- Meer ut —The M qu: nch the thirst | 14 a5 not worked during my stay at Delh
end of last raun eerut waters, wWhich were examined and reported on by Dr Sheppard at the
o1 tho oot 108, were examined this year 1y, April and May by Dr Gage Dr. Sheppard consider-
wa er-eilpply aple and good, and Iy, Gage's Report 18 to the same cffect, Though Dr. Gage
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exammed the wells during the driest season of the year, he found from fiftecn :10 foxt;i fcet f>f wa]gcr
1o all. and the water held 1n solution only a very moderate amount of dissolved consts uenu]s B} Hl
. ) .  the yresence of Nitrie Acid in the water of the Royal Artillery Ilospital Well ,
hage rﬁmm ] lllpo onlrlmt to the Ilospital buldings, and 1n a position of possible danger
the w';h 18 mtc 0se pl‘l o Myeerut though ample, and so far as Chemical analysis can mnforin ug, ‘
e wa er-suplzhy e obje::tlons that must always apply to the use of wells free to all comers
good, 18 yet open to le cltors both 10 Tlospital and Barracks working well e remarks, Powever,
th tg: gzge f:imnd t}:eem to hum at all sufficiently protected from the 1intrusion of substances
at the filters do no

floating about in the air
Bareully —The waters 0
commencement of the rains
generally consdered very 800
the well water contains a Very
to the gallon, but the wells appear
mity to-buldings The exception

f Bareilly were examined by Dr Gage in May and June, before the
The Station 18 gupplied entirely by wells, the supply 1s ample, and 18

1t appears from D Gage's analyses that, with but one excieptlon,
! y ant of dissolved constituents, one as hittle as 9 3 grains
moderato 479 objectionable, situated 1n respect of ther close prox1-
It(;:g'ev:fl};degl to, 15 1n the case of the Royal Artillery Hospital

tions, appears fiom the analysis to become contami-
Well, which here, as ab Meerut, :\ni;: ‘;::;31:;; pulding In the case of this well, the signs of
nated owing to 1ts pronmltyth Ot anless further examination should shew a difference betw een the
contamunation 270 5 dende ta], and that of those patts of the station in which the other wells
soil of the locality of the hospital, oving 16 V1th regard to this and the well 1n the compvound
are dug, they must be a(]:cell;tefi} iifwrltez __«¢ TJere, as at Meerut, the only wells in which Nitrie
of the Infantry ITospital, Ut o

antity wete those connected with the hospital  The reason of this,

Aeid could be dotected 1m 207 4° 1ty of the dufferent puldings connected with the hospital, and
I believe, to bo the 317 close pmxmllvzfnts have of washing themselves around the well, which must,
also the custom which the Nativ ieof omumal matter o thesoll I would recommend that all wells,
i time, add a constderable amoun ly of water to hospitals, should be sunk at a distance of about
and more especully those ot tho SE¥  to remove the possibility of any matters thrown into
<o that no Native gervants be allowed to go near the wells,

100 yards from the nearvest buxld(;nrii §0 & e o ner o
king mto them, &1 allowed near them e spilled water also 19
the groun e hould b2 11 trough at the side where it

qshing &
: astios, and that n0 ¥ 1ine 1nto & sma
exctept s lbhel‘:inloved from these wells, smllplynf:oic: and soaks 1nto the ground about ””  The
r u
EZC gr:sp:m{mnt and, berng left uuemptle(t, rsuﬂicxent to account for the large amount of Nutrie
0 o 'y 4 o
present 10 the water of the well 1n question

Dr Gage 1s W
state of things desenibed by ane
A:,x: oof total sohds, and of Chloride of Sodiu T lows e e e andard
’ £ the vessels are quite open and unprotected from

Dr. Gage w1
the ITospital filters,
Regarding to save himself the trouble of getting

Reglments The m;‘lt:’:h(; bheasties,
dust and floating particless and 1t 15 sud 02 to Luft 1t down, being placed at such
ust and floating This would

neqe]. or 10 SOME cases
the topmost vessel, nto the lowest vessel
uphto 11:0‘111' P ;)1::11)10 to get up to it }:101;;8 ﬁifglzatf:o :nwht be made lower than at present
a height that 1t 1810 them 11, an ¢ ) - 1ch more than a foot,
be entirely prevented by coverm%ctween the vessels Which 19 mtsom:rZ:::eT; if some means weie
o stance reat 1m
both by decreasing th({ﬁlm« their shape It would bea g d of from the top, thus always ensur-
and also by shghtly 81T o small hole dnmlled i the

the bottom nstea

i the waters from t present ;

putroluced for mthldri,m;fm water which 18 not the case atp greab improyenent "
1ng the change of the bo

; d hos been a
od 1 & foiw cases, an : o
vessel with a hard wood P2 lmsfbeen];ﬂ; Gage's Report, that Bareilly 15 amply supplied by nature
o 4 from >
I think 1t may be conclude

Wéttcr, an )

1 as good and safe nater as “ mus-
he troops
th them, t
gervancy in connectiol Wl

sucks and dholes’ can afford o
Agra —The Agra waters were

plan as supplied to all

there would obtal

in December 1866, and were re-ex-

. . have undergone but
fay by Dr pmeron.  The waters apg:ze?toalhe station  The

amined this year 1 Apul aod ' :ilapsed pepeen the 163 o tlllese Ig::h yicld an ample supply of

Little change during the ime tha for all purposes from wells, lw o the case ofonly a very few

Cantonments are supplied with water us wells differs very much , 1

water, but its quality, a8 t

amned pyDr James on

aLen from ¥ario y
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even fairly good  Al] the well waters of Agra contamn Nitiie Aead 1 more
or lesg quantity , but I g

thing Lke sewage contamination of
er that Distitct of the country con-
believing that, under favorable circumstances, such ag

though all matters that could

o not helieve that thig 19 owing to any
erther the goil or of the water 1n the wells, for the soil 1tself ov
taing nitrates, and thero 15 every reason for
the soil ang chimate of A

1D any way be brought
Agra or 1n any other N itre-producing distrie
mally large quantity in any one water, we m

It s unfortunate that both tha analysts
Teports upon the genersl question of the Water-supply to the ¢
whether the supply 13 wholly drawn from the wells which hay
other water soure

874 p1esent, nitrificaton may freely occur,
nder the denomination of sewage may be altogether absent

ay very reasonably suspect that 1t 13 being polluted

roops, and I cannot learn from them
¢ been already analysed and repoted
® may be 1n use, and may need exammation

Lines 18 that taken from No. 75 well ,» 1t containsg 30

a, Nitric or Nitrous Acids,

pth. The next best
well 13 71 feet deep ,
The water of the

e of these wells should be abandy
The difference 1y the ¢
the respective depths of the wells

Well No 75, covered m, and provid
of water, sufficient fop the dy inhing
are apparently favorably situated 1n

this well,
water from the Cantonment Wellg
the water 1s reported to contain both N itric Acid and
nd 79, cach 61 foet decp, 18 notnemly so pure, and I
ned for drinking purposes 1n favor of wells numbered
omPposition of these waters may depend upon the difference 1n
Probably, i 5 well, 100 feet deep, were dug 1n the vieinty of
od with a Lify Pump, 1t would yield an abundant und good supply

All the wells just mentioned

18 that of No 76, thig
Ammon;g

and that 1t rather

charcoal beine thinks, from the sand and

The Artillery
Kooah,” but he doe

It
& small publig tank which dries up 1 the hot

neighbourhood 15 1n 1tself fraught with danger, and the well 15 3 pubic one 5w, Such ®
tionably bad, and itg use should be abandoneq

» 168 Water ig unqueg.
Dr Jameson, when ¢ Agra last year, examined Well N

1t was also examined thig year by Dr, Camergp
water falling back 1nto it, and 1

1t, and they say 1t assists theur digestion
The water from the River J umna
natives the best water that ean be had
but the river 15 3 long way from Canto
supply them, nor 1s 1t needed in my op
An artesian boring might greatly impr.
HMorar,” Gwalior —This Station

¥as examimed by Dy Cameron 4 16 considered by 4
1 the Station, ang such, fiom analysig, 14 appearsg toyb :
uments, and could reat expenge uSedet,
Inlon, for properly would yield 2 goog Supplyo

not, unlesg g¢ g

year,

Wells, or
Neithep docy

ntonment, g4 8 1tg Quantity

her ag regard

| w

rrraon

Still, even n
t, 1f we find Nitize Acid 1n what may be called abnor-

who have visited Agra have sent in exceedingly brief

"
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v wells
he water, and that many we
tes that the people entertain a bad oplmoano(;ft;1 ;r A
or quality , but he states had to be abandoned m consequenc e e o balings
1 the city of Gwalior have ha ear to be badly situated as regard D e gs ot of

The wells 1 Cantonmex;ts aspi o ithous and Nibuic Acids

11 contain s

The water 1n every we

tted

aters contain sulphuire

n also stafes Bat i e, ts connected with the
disalle organtc matter D BafHo t. but this, and other points

owuidisable org ’

hydrogen,

moun ext hot season
some of them 1n consderable & tion carefully conducted during n
t be elucid
water-supply, mus

ated by an examina
Fort an
The water of the tanks in the Foa

d.
d of he Morar River were not examine 1
y t X lslted and examine
At t q Biigadier Commanding at the Station, Dr Cameron v d
112801
t the request Ofthe g ]
the waters of a v1]1age m the nelghbaurhood of h

6
e Cantonments, and I copy h:is Report,w;lsclh
dicates the danger m
nservancy of & 45 400 e m;dt lox; lnmy be Itis to be feared
o 1 a

presents a fair picture of the ‘; however perfect 1ts internal sa,ml::,n B et acading
o sl evr e i ﬂp:}s;;fem smongsh oue P - artlhe d?sease from 1ts homes 1 such

we shall never be thho:t supports our eftorts, by expelling

ntry,
through the whole cou

he
meron — facture of bricks, m t
villages as that described by Dr ff{mblted by natives engaged m the manu
by tion 18

¢ The village 1n ques

oo quantities of the
ho refuse hior of he Cantonmentt()fftfotll?: Wt{,;?:o %he wells are all
burmng of which they use the 4 up in heaps n close proumll) _Z e nas washed nta them
refuse Litter or dung are store other means of preventing substan e 000 yard s
Lutcha, and without platfoims ora,ll situated 1n a confined space Eletaixfx‘ thz ot
Toe s hrongh b e aresunk 19 of tho 897 T t;f :‘;une 1867 , 35 personsin all were
cromo of Clrs d;fl};:i the wilage 11 th(l} l? ttz: ‘sﬁrzhomost of those affected procured the
epidemie of Cholera prev vately the woll, fro
ai‘e(:ted’ e sl dledb’ uzr?::llf Dr Mornco bt mgt;:rr;:?dl before the ramns had properly
water, had been filled up by ed subsequent to July , e o
e The analyses were perform e ot b b dilute Am anone o wing o
t 1, sothat the water 1 the W | case , No 718 the Chamar; re;mved o o e
ieat::()f e doso T fl&t:hwh s B “asdifl‘me el:;. few native huts, bemng
seized with the disease The we It was situatel 1 the mi t: e b i e
heaps than any of Zhef oile:liem and on a lower level, 5o as
distant about 5 yards 110 ;

1t
Liuman excrctions washed 1nto

Nitric Amd
Chlerde o 4 |Sulphate
Gramns Ogs tal | Volatile | Mineral o l ?f;;oof , oilbodu qll‘l:;:;?g;’ 9
Remova | orvygennee Tota matter | matters oo a1, Soda per per gal th
Perma- enlmrd sa1y 1003 goiids ver gal | per gal-| gal > 1 I:x lon m
Total nent ‘ble oo readuy O | por gal |1 o lon |P loo gallo Brucine
No harduejs, haidness,’ B Le's| dieable nat- [,
: Clarke’s \prie’s | C) wlo | trm 1,000
scale sealo scale 18108
—_— ] Shght
B s = 8 47
) oo0ol | 145 | 588 | 4357 " , Decided
14° st 1
1 | ase | op40 o161 qa01 | 42 | 387 or | 1145 | 578 | Diito
Q0 a
3 | 4150 | 1860 | 173 s | 4315 | 478 | 4030 | 427 Dt
001705 5
33° 5 36 10
3 | 620 2 18° w0517 40 364 | 45 N Dt
- 6
o 859 | 42° 35 301
: o 3 35° 001725 336 3683 | 448 Ditto
° a
i A 00091 S 714 Duto
(-]
6 | 6459 | 416° | 163 0165 418 | 84 | 329
§3°
7 | 450 276°

¥ The
Cantonment Wells
h higher than 1 the
y :inqu th;g Morar Ruver at a distance of about 1,000
side

f Sodiam
ount of Chlorde o
Cative Infantry Lines The avelage a‘se no doubt that the larze
1

yards fiom the 22nd Punjab 1\32 94 grams per gallon  There can ve due to the mear proximity
m two wells 1n these Lines was matter 1 the wells of the village ;:the necess and propagation of
prounts of chlondes andlorgiﬁlfr impurities have much to do wit

t the
of the dung heaps , and tha

LA
Cholera amongst the mwhabitants

ar
¢ The amouants of Chloride thsogl‘;?sme
village 1n question 13 situated on the o

~

4

— e o
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form a deerded opinion as to this or the other Saugor water
o fo

Tt would not, however, be right t r Gnffith commenced operations at this station and

d analysis, for D e
from the rezidtslt()f ﬂ:gell-‘zpoer:;emally 1o the use of the balance which render s results “to gom
met with difficulties ,

¥ H 11
‘ e . ")le Infantry are supphed from a well about 100 ards from the Barracks H the we
The Eul‘O1 ean Iniantr y

mto 1t of the spilled water There are no
covered, and has no nidge prevent th; r:)::;r;l)rn(}mﬂith reports a tank at the edge of the
nerghboushos ‘: The well 1s 69 feet deep, and passes down through
tte;basalt and trap”, 1t contamned 12 feet of water at
ry hard, and appears to contail a large amount

Jhansie —Dr Gnffith analyzed the Jhansie waters m June last The station 13 supplied ’
entirely by wells which are of various depths, from[39 to 40 feet, one only "(No 11) 19 as much
a3 59 feet 1n depth  The wells are stated to be dug 1n allavium mixed with gramtic debiis * The
supply of water 13 apt to ful 1n the hot season, and 13 then supplemented by digzing wells in the
beds of the dry nallahs which traverse the station People at the station unite in giving the 18 un
water a good character for punity and wholesomeness, and Dr Griffith, looking to the results of deposits of refuse or filth 1n 1ts \
his analysis, expresses a similar opinion e says—*‘ The waters at Jhansic are of very gool platform 1n which water xemam‘si; 8 S
quahty  The supply1s apt to become very hittle n the hot season , this 13 obviated by digging a dark colored soul made up of 1;1he ;ater o ve
temporary wells 1n the channels of the dry streams which traverse the Cantonments By this the time of Dr Gnffith's visib © b 18 a very mdiferent water
means, abundance of water for the horses, bullocks, and sattris 15 obtained, and what little water of dissolved constituents I suspec
18 afforded by the regular wells 1s reserved for drinhing and cooking  Most of the wells are

- 1 contained 3 feet of water
No 3) 19 47 feet deep, an
lies the Artallery { t has no platform, but a dry
The well which supp 1] 1s protected by a ridge, ¥ s
’ t; the well13 p
kuteha, and 1t would be an improvement if they were laid with bricks and mortar at the time of Dr. Griffith's vis1
of the Natives of w

than that
" ter of this well appears to be better
llod water  The v D their water
ater-courso GO ﬂ;s Slll); Nos 8 and 2 aid 1n supplying the Lur?pean Tr(ﬁ;zntr f{ospltal
o e e . N 68 supplies the Artillory ospual e Ll(llr()peal!:;h Watez 18 better
\§ . y e

resembles that of No 35 20 tuated close to the Soldiers’ gardens ,

! hich 1 sriu limited The
15 supplied by Well No 15’, :lv 1mentxoned, but the supply fiom the well 1: Ve:;er;bles that of
than that of the well fh;;dfr)c’)m a well cloge to the Cavalry Lines, the water
Native Iospital 18 suppile

agna.n

The practice
ashing their bodies on the platforms of the wells 1s common here as at most

other stations , 1t 13 very reprehensible and disgusting, for, 1n such of th
some of the water charged with organic matter from their bodies
returming to the well Cholera and other diseases
Cantonments 1n this manner '

The water of one ounly of the wellg appears from i§

No 10, 1n front of the Native Cavalry Lines, the water contains a very much larger amount of

e wells as have no nidge,

cannot be prevented fiom
may be mtroduced 1nto, and propagated 1,

.

3 analysis to be decidedly bad, this is Well

o N e

:

dissolved constituents and of oxidisable organic matter than the other wells Theie 1s no ridge
1ound the mouth of the well to prevent the water running back, and as the well 13 largely used by
the Natives, 1t may be, and probably 1s, defiled by the washings of their bodies Further, Dy,
Griffith states the existence of two holes, 6 feet from the well, one of which was used to receive

the mud lately cleared out from the well, and the other receives the flth of a neighbouring
bungalow, such conservancy is hardly crediblo,

It 1s observable, as llustrating the effect
wells (though, indeed, this is even more strik
that Wells Nos 9, 10 and 12, which are larg
those used by the Furopeans, the probible source of contamination 1n the cage of No 10
already been indicated No 91s overhung b

has
¥ & large Peepul tree, and numeroug saucer-shaped
depressions containing dirty water surround the well which 18

close to the Native Lanos No 12
also has numerous depressions around it, and Dr Grifith notices the existence of 3 large Native
Privy, 50 yards from the well, but on g higher level than 1t The water of Well No 11 which 1s
also used by Native Troops, but which approaches 1 purity to that 1n the wells mn the Buropean
Lines, 15 a long way, 800 yards, from any Native hut, and probably on that account is not much
frequented by the Native Cavalry, whose Lineg most rearly approach 1t

The best of the wells reported on are Nos 6 aad 8, which belong to the European Infantr
The wells are sufficiently distant from any builldings, and m ther ;ewhbourhood there are jo
accumulations of filth, nor are there any saucer-shaped depressions WZxch could retain dirty
water, but the wells are not provided with ridges to prevent spilled water falling back 1nto them

All the well waters reported on contain g notable amount of mitrates, but a: Dr. Griffith found
nitrates m a specimen of soil taken from 5 locality free from any habxht;r to artxﬁcla:l ollution, the
nitrates 1o the well-water need not be aserybeg to the oxidation of sewage matters ? ’

Saugor —The Saugor waters Were exammned by Dr Griffith 1q May 1867 The Town and
Fort of Sa;ugor are sxtuaf{ed on a flake which receives their dramage  This lake ig a.bou: Z miles
1n crrcumierence , 1ts sides are of magqpy , and are o
sy et ot e an):l ::)y i overhung with trees The water of the lake

thers living upon 1ts banls
e wter b s of th tovm, +8 Tor all purposes, and

atural purity, and has become unfit for human consump-
L ? P
tion, yet the people drink 1t, and Dy Griffith repoits that some people like the water. think 1t

wholesome, and believe that 1t has the power of assisting digestion  Tho water 1q deserrbed a8
turtad, of a yellowish color, having a sweet;op taste, but N

a smell like that of decomposing
table matter  Analysis shews that 1t contyng sulphm etted hydrogen, and a great deal of readily
oxidisable organic matter, but it does not fppear to contain a large amount of dissolved constituents

of the manners and customs of the People upon the
ingly shewn by the state of the water of bazaar wel

Is)
ely used by the Native Troops, are more mmpure than

»
3 13
N \L<§-MI(\MAWY#¢- S e &

\

e

wid i,y
L d e ALY Nt S \iment 2pONAEE, i ™ i o MANALE Lt

No 13. {
Theie 18 a well 1 the Fo
by the European Troops qud
the lake
Jubbulpoo
of the rains  The station appear

koned bad, and 1s mnot used
he lake , 1ts water 13 rec

; cl:i)sentotli:eeFort it 18 very probably fed by percolation fiom
tered 1 ’ y

before the setting 1n
water of Jubbulpoor 1n June,
r—Dr Guiffith ant&b{) ie‘:v :ﬁesupphed with water of very far quality by numeroll{xs
O i1
st due at the top of the various little hills on which .ZhetB;":zt z
mells, which m, o 7 mzsi}?arN url?udda Raver 18 also used to a cons1de;a.'t)il;lamzz;l ::: y
’ e like all river water, nceds
are situated. The wa oot but, I tl
Luropeans and Natives » 1ts Wate;,ll;lstance fiom buildings, and their conservancér 18 apfl-)?znth‘z
‘ gor fr
The wells are placed at &;1 n encircling wall, and are, of comse, expoi‘edt{;:) a::ammamn o
good, except that they all nee ts. Their waters appoear to be good, but lllI' e;” xamination of
resort to them of Native servan :eeded e thor qealty beng Carly g,
ters, 18
them, as of the Saugor wa
of the station 18 generally const
There 1s, however, one W

e.
de;'ed W&O;ngzwn and that not an ummportant one, which 1s
1l ?

) fi hich the
4. this s the well 1 the Native Infantry L;lnes rom ]w ieh the
unquestionably very bad mde}i ,f course, they dvink unfiltered Th';‘;e v 11 s v:;rybckos‘more or
haet, O . bout six yards e well, no doubt,
Sepoys take ther water, W . o distance of about mx y o
ther sido & f the Sepoys, and a portion of other of their
well, approaching 16 ot & £ the bodies of the Sepoys, he gall f
’ ashings o ted to contain 93 grains to the gallon o
less directly roccives the W i, the water 18 reporte the water bad
excretions, besides that of thet iylof mtrates The Sepoys, though they consider .
nt1
solids, 1ncluding a large quad

’ d th

11 dunk angthing that comes out of & C(;)mra.de s::o:alclz) _a;r; tens:a;:

continue to use it, bub a Se}»o]y WIl pohiove, 10 the ceremonial, which 13 by no nean;
d only,
alleged precautions exten bibod. ’ 1506
with the actual purity of the Watertl rs wore first examined by Dr Durant in SeP]t)em"’]er oeson las;
Dunapoor —The Dinapoor Wate v and June 1867, and agamn by Dr. Jam

by Dr
they were re-examined

eson 1 Ma bad, and Dr
J?fonmdered the water-supply of the station. very
Duran
month (September) Dr tg that o
Jameson’s examination eptirely SUPPOX

piwion Dr Jameson agrees with Dr. Durant n
well attach
considering the Tlospital Well, and the

ed to the cells, the best wells 1n Cantonments(,1
purity to the fact of their being very near the river bank, an
arative
and he ascribes their comp Jomeson €X
m the old bed of the river When Dr

ammed the water of the well in the Garrison cells
nside
in May last, he found 1t contamed €

rably more dissolved constituents than when t;:;) ;\73,3
oht this due to the well having been cleancd 2;1; J::ltm(; 0::
exarned by Dr. Durert bus e :hm;;th the water had almost precxsely the same p
d last m ?
his visit  When re-examine
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when 1t was analysed by Dr Durant This well 18 too close to the cells, and 1t has no platform
while the only means of escape for the waste water 18 thiough a groove 1n the ground leading to ;
large drain outside the cell enclosute °
The Hospital well 18 situated betwéen the hospital and the river, 22 yards fiom the former
and about 30 yards from the latter , on either side of the well, about 40 yards distant, are lar ;
Latrines and Urinals,, and I think that, even at this distance, they may 1mpenl the w,'ell Wategr
especially as from Dr Jameson’s Repoits, 1t appears that the water circulates very freely throu },1
the sub-soil. The well 1s partly covered by a wooden platform, on which the bheasties stand Whin
drawing water, and Dr Jameson remarks, as did Dr Durant, upon the possibility of the well
becoming infected by the washings fiom the bheasties’ feet when they come barcfooted to the well
after traversing the Hospital wards The well yields an abundant supply, and as appears from t;
analysis of the water, 1ts constitution 13 very constant, and fair for well water °
The well of No 1, Permanent Barracks, 13 strongly commented on by both Dr Durant and
Dr Jameson Itis 5 yards from the Women’s bath, 26 yards fiom Bairacks, 30 yards fiom tv
Cook-houses, the spilled water lodges 1n the drain intended to carry 1t off, and 26 yaids off 1sv:.
dramn 1n which water lodges, and mto which the dirty water from the Barracks is thrown Dr
Jameson writes — * This water 1s very bad, at the time of my vimt the surface of the water wu;
nearly covered with leaves, dust, &c, while a large number of fiogs were swimming about in 1t
The ditch m fiont of the bariachs was full of water owing to the rwer flowing back through the
drains Probably this ditch 18 one source of contamination , probably, too, there 18 some leakag
from the Plunge Bath  The well 1s also the natural drainage of pait of the barracks, and ofz= e
couple of Cook-houses In front of the Cook-houses there 1s usually a good deal of dirty W,ater I .
about " Analysis shews that the water 1s very impure , the Medical Officer 1 charge of the I{eng
ment mnfomed Dr Jameson that the water of this well caused Diartheea and Dyspepsia to thfl.
using 1t se
IWell between Nos 13 and 14+ Barracks —Dr Jameson writes, speaking of the water of
this well —* It 18 only meant to be used for washing, &c, but the barracks on each side are ro
plied with drinking-water from this source '’ The water of the well 13 very bad mndeed ands;ljp-
Jameson thinks this n part due to the ground about 1t bemng turned up for Soldiers’ va;dens rd
in part, to the fact, that the greater part of the waste water finds its way back into :he Weli ar};1
thinks the well should be shut up » e
7ell No 3, Temporary Barracks —This well 1s 10 yards from a block of barracks, and
yards from a Wash-house at the end of which 15 a Latrine The water of this well 18 saud ’t: nd 24
Diarrhoea and Dysentery , 1t 18 evidently very impure cause
The A1tillery Well supplies the Artillerymen and their horses  Dr Jameson says —¢<J
rains this well stands 1n the midst of mud and water, caused by the horses being led to the ’nl ]the
drink  There 15 a small drain around the well where the water lodges It 1s very duty, t well to
taining two or three 1nches of mud  Formerly the horses were picketted 16 yards frmyn, ﬂ?", con-
but they have now been removed to stables 40 yards distant from it Dr Jameson th 1Well,
water should be used for horses only, © for,” as he says, ‘“as long as the horses are led ks the
well to be watered, the water cannot be expected to be good Manure 1 cairied on the b up ,to the
more or less of 1t 18 deposited near the well, and most of this will find access to the vseuol‘Se s fect,
falls, owing to the very porous nature of the sl In the diy weather, this water ¢ when rain
grams to the gallon of dissolved constituents, including 56 gramns of common galt ontamcd 89
examined by Dr Durant, at the end of the rains of 1866, 1t contained 66 grains of 3 1’ but when
the gallon, including 11 grains of common salt, and at the end of the last rains theSo 1d matter to
solution 50 gramns to the gallon of solids, ncluding 10 gramns of common salt , evide Z‘lfatcr held 1n
water washes a great deal of impurity into 1t DMost unquestionably this well sho ldn ¥, the rain-
supply drinking-water to the troops uld not be used to
Dr Jameson, during his last visit to the station, analysed th
Native Infantry Lines , the well 1s reckoned the best of the (;ommanii‘;: iilreob«i;zair: 'i‘the wells 1n the
:l’f; position, immediately upon thi1 egge of the River Soane, might be expected to cgn;:?izoizd fiom
ere 15 & IMASONT, t ound t wate
asonry platform round the well, but no dramn to carry away the waste water which collec:s
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round the edge of the platform, and sinks 1nto the soil beneath 16 The water contained, as reported
by Dr Jameson, 68 5 grains to the gallon of dissolved constituents Regarding this well Dr Jameson
writes —¢ Thus water 18 stated to be the best 1n the 11th Native Infantry Lanes The wells 1n the
Hospital compound, and the two wells 1n the Lines between the one examined and the hospital, are

stated by the Sepoys to be unfit for use That there should be such an amount of solids seems incom-
11 1s sunk as near the river bank as 1t can be  When I visited the

prehensible, seeing that the we
ashing themselves and their *lotahs' at the well , all or a greater

well, I found a number of Sepoys W
e well throngh a small hole underneath the platform A masonry

part of this water passes againt into th
ditch, 4 or 5 feet long, could carry all the spilled water into the river, and prevent this frmitful

source of contamination Cholera has occurred 1n these Lines three times during the last thiee

months  Fromits proxmmity to the river, I cannot help thinking this well ought to yicld good water ,

a ditch ought to be made round the platform I fancy the well stands mn great need of cleaning out ”
(-]

Bad as 15 the supply of water to the Butopean Troops at Dinapoor, that for the Native Troops
is evidently far worse The woll just deseribed 18 between the west angle of the Line and the river,
and no doubt 1ecerves a portion of the dramage from the Lines I would suggest a well being dug
on the banhs of the river, about 70 yards to the wost of the ol1 woll, 1n the corner near the west
boundary line of the Cantonment The old well should be cleaned out and provided with a masonry

drain as recommended by Dr Jameson .
an & 1 the river water both 10 May and October  In May, 1t contamed to the

mine
gauo]zr1 1J ;mgef:]’;:};z dissolved constituents , m October 14 3 grains, the increase being chiefly in
the amount of soluble salts The 11ver water 18 nfinitely better than that of any of the station
1 beg to urge most strongly, Dr Jameson’s recommendation to supply the station fiom
supply of the station 13 as follows —*¢¢ With the exception

Ilis report upon the water-
ospital, and that1n the Garison cells, the water used by the troops

wells, and
that source.

of the well 1n the General IL
15 exceedingly bad  The constitution of the latter, too, varies considerably In the hot season,

there were ten grains of solids 1n excess of the present amount, and this mcrease was due mostly to
oroanic matter That there should be great vaiation 1n the constitucnts of the water might be
pr:dxcated The surface of the soil 18 constantly falling m, owing to the water underneath clearmg
for 1tself channels about & foot and & half below the surface  When the river was falling, streams
or 1tself ¢ . man’saim, Were pourimng out of the bank, a foot or two from the surface If,
:)fl Wa.;er, atsh thlfouafdabe carned u,p . or manure, &c , be deposited within the drainage area of a well,
erefore, the & It seems to me, theicfore, that having wells at

n matter will gain access
153, difficult matter to supply the Cantouments with

be 2
o mustake It would not
:Llc:eilllelr)nznv?f:e?}r;sm the miver If pipes Were laxd to a pornt 1 mule or so from the Church, and the

T d of the pipe elevated a few feet, there would be plenty of fall Thewater might be filtered,
toiera: I:—,heor ve‘:' p;;d be supphed to the barrachs ready foruse I donot believe sinking new wells,
] 1 'y

11 Le satisfactory "
or altzrrmg th(;) olzZ] ;)nes,T V;; waters of this station Were first exammed by Dr Durant 1n November
azareebaugh —

. W1CO examned by Dr Thomson, first 1n the hot diy season of
ltﬁz’:;i S::; ::ggc(::gﬂl;aﬁz;n tthe rans  The troops are entirely supphed with water for all
pm‘poses, by wells which are of pretty umform depth, about 37 feet, the wells are SZL'Id to pass
throu gh,a, thun stratum of BUMUS, and then through sand, clay, and grambic debris  The water
fiom many of the wells1s exceedingly good of the kand , thus the water of the hospital well contained
1n July last, only 8 98 grans to the gallon of dlssolvechonsmtueTnts, including but a small amount
of volatile 1;1a,tters only G7 gramns of common alt, 10 Nitric or Natrous Acids, or Ammonia , during
the rans the nate;' became shghtly more charged with dissolved constituents, and was found to
contan a little Nitae Acd 1 may here notice & peculiarity the well waters of Hazacebaugh,
namely, that, while they contain (with the exception of those which are pretty plainly contaminated
artificially), no mitrates 1n the Lot weathet , these salts are present 1 them duiing and after the

h the mitrates fiom the soil into the wells  The ITospital Well

r I lude, that the rain3 was
one conclude, that o orzanic matter, but this may be duc toleaves and drop-

contains rather a large amount of oxachisabl
pings 0? bz:z ds fa,lhn: into the water from the tree which overhangs the well , this well, too, 15 used

by the Nativcs, and may thenee becomeé slightly contaminated I would most strongly urge the sp-
5, 5
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propriation of this well for the sole use of the hospital, from whach 1t 1sat a proper yet convenmient
distance and to the supply of which the well even now 18 almost wholly devoted The water 1n this
well has never been known to fail, and if the well were enclosed, covered, and provided with a pum
the hospatal would be ensured an excellent and never-failing supply of water P
There are other wells 1n the station also yielding excellent water  Indeed, owing to the nature
of the so1l, which 18 not of a kind to yield soluble matters, the water 1s far better than 1n most other
stations , some of the wells, however, are badly placed, too near buldings, and, thercfore, liable to
defilement , such 1s, I think, beyond a doubt the case of the well near the Razquet Court’
Unfortunately, though the quality of the obtamable supply 1s good, 1t 1s at present lackine n
quantity, and 1t 1s reported that the Artillery horses have to be led away to distant tanks n Oad
that the supply from the wells may be preserved for the tioops, and indeed, in a ver y dl"y . rder
the emsting Bairack wells may still further fail, and water must then be taken from private eaS(l);l,
Dr Thomson mentions in his Report that, towards the end of the past dry season therewe 8
complaints of the water having become physically bad, owing to the constant stxrru’m up ofW:lx;e
mud at the bottom of the nearly dry wells Dr Thomson's remark ‘¢ that those posses:mg . e
wells have no complaint agamst their water, while each extols his own’ 18 proof that goodp 1V ::te
is thought of, and valued, 1n the station, which would not be the case 1f 1t were plentiful water
Dr Thomson reports upon two springs near the European Penitentiary about a mile £
barracks,—the water of these springs 18 good, but their yield small ¢ trom the
There are several tanhs 1n the neighbowhood of Cantonments, all of which yield
supply of water, and the water of the one examined by Dr Thomson was, at the time ofh perennial
tion, very good m most respects It 1s saxd to draw a part of 1ts supply fiom springs “18 eXamina-
Dr Thomson indicates, as a sight for a tank, a mardan just 1n fiont of the hzs :l?g mto 1t
in proximity to the right wing buildings  The spot 1s sufficiently far fiom build Plv& barracks
higher level than most of the barracks, and probably a well-placed tank woul 2 bo th 1ngs, and on 3
ful and economical means for prowiding the tioops with an ample supply of ;1 m]ZSt success-
Additional wells might answer the same purpose, and 1f detexmined on, should be Welin 11ng-Wa.t;er
as 1 the case of the new well alluded to by Dr Thomson, 1 the neighbow hood of p l;lced, not,
The bazaar well, the water of which Dr Thomson examined, affrds an excell public privy,
the artificial contamination of a natwally pure water , the water of thiz well ent example of
that of other wells e g, the hospital well, 15 very hard, contains a very la,rore,
oxidisable and volatile matters, much dissolved constituents including Ammox?xa, N
Acids, and about fifteen times the quantity of common salt, that th: ol ylelds, o lttlgms and Nitrie
nated well waters It 13 satisfactory to feel that the report of tha analysis of thig W°1ilncontam1_
compared with that of the other wateirs ofthe station, would nfallibly have caus del water, ag
nation, even though 1ts site had not been known secits condem-
I subjown extracts from Dr Thompson's Report °¢ the plateau, on the south ce t
[Iazareebaugh stands, 13 situated among the Vindhya Hills, 1n latitude 23° 597 nortr}l] re of which
tude 85° 24" east, at a height above the sca of 2,000 feet Several small peaks rige ’ an long;-
platcan, the highest of which near Ilazareebaugh itself are 3,000 feet above sea level a'TOVe this
tomperaturo averages 66° F m the cold months, 85° 1n the hot, and 80° 1n the rzuns. T he mean
ram-fall 18 from 60 to 90 inches ™ he yearly
The surface soil consists in most places of slight humus, 1n others 1t 13 sandy
alluvium  Under the subjacent layers of sand, gravel and clay, at the depth 1;1
fiom 20 to 10 fect, the rock 13 reached The soil contains iron 1n small quan’tlt
of construction of a new well m Cantonments, just in front of the Officers’ barraqu
water had accumulated at the bottom of the excavation  Along with 90 graing per '1
much Lime and Chlorine, 1t was found to contain several grains per gallon of Nntria
The neighbourhood 1s comparatively bare of treesor underwood No Jung]
quence exists within 2 or 3 miles of Cantonments The trees aie erther solitary 0:
and aford little shelter to the soil Rice and other cereals are grown in Spiine andl!lxsnsall groups,
grows very well. But the soil 13 1n general of no great fertahity , stunted gra.s: and utumn Teg
grow naturally scragzry shrubg

a3 compared with
quantity of readily

or a hard clayey
Cantonments, of
In the course
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er-supply on wells  In constructing these, 1t has been

the custom to excavate the ground for a considerable area round the place destined to receive the
shaft, the removed soils beng agam heaped 1, as the brick and lime work advances  The drainage,
consequently, of a considerable area, converges towards thus point, both during the operations,
and considering the loose nature of the replaced earth, probably for a considerable time afterwards
In addition to these wells, twoor three tanks exst to the northward of the station, but, as a rule,
the water of these 1s only used by the Native population, and almost exclusively for ablution In
Cantonments, the water for drinking and other purposes 18 suppled for the Troops al{d sick from a
dozen wells There are also many private wells, the water of each being used by the inmates of the
bungalow to which 1t 1 attached ~ There aie about 18 bazaar wells, whose water 13 consumed

by the Native population
’ In o'eneralp even 10 moderately dry years, the water 1n the myonty of the Cantonment wells

hin the hot dry weather, and sometimes subsides altogether Recourse 1s
then had for public sunply to such wells, a3 erther from their depth, or their being more in the
€ il §

direction of the water-shed, oron account of their water being in less demand, have been only
In the summor of 1863, much of the drinking-water of the troops was
ome of which were placed under guwd  There 18 no account of any
diied up  This year, none of the wells had completely diied up, but
o the end of May, daily ran dry towards noon The water 1n the
lery horses, became 80 scarce, that the animals had to be led to a

The station depends for 1ts drmking wab

diminighes yery muv

partially ethausted
obtained fiom piivate wells, 8
of those private wells having
the water 1 several of them, 1
well, which supples the Artil

distant tank : 1 there are no complaints that the wat
but in genera re o wator
Of the bazaar wells some dry ups

remaining 1n those which do not dry up18 msufficient for the supply of the whole Native com-
Z 1

man sy £ the dry season there were complaints from many people that the water of
Towards thebend °e h(;swiﬂy bad [The doterioration may possibly be accounted for thus

EZ i?i:;‘; fffmza.b:r“?:th: wells having considerably dimnished, the mud at the bottom was con-

B ¢ diawing, and the water was thus rendered turbid But none of the

stantly agitated m the act oF B¥g having one passed through their filters was objectiona-

o water, after
consumers complamnedl that b ' ell, and no evidence exists that they became subject

sre 1 , taste, o1 ST
?le as :uga;rd:;i g;ggr I::acogfarrhwa" Dysentery, o any other disease likely to be 1nduced by bad
rom 1its use ops1a,

wa,te; 1 those possessing privabe wells have no complaints against their water, and each
n genera 108 Sl
extols his own

Were 1t possible to have recours® tot

11s for drinking
and to reserve that of the good We b the demand 10 all seasons, might be ensured The

te wib
durable supply, and one commen3 s too far from Cantonments to be thus available. The

wever
tanks which af present exist &6 ho . At present, the number of wells 1n Canton-

fore, be necessyy
cons:rucnm; of othle 1;3 t;uzd;ftgleeﬂ;:rmcks fhe multiplymg of these 1n different situations would,
ments 13 only equal to tha

of cours ter-supply \

course, increase the wa ttor quality of WaleT would be ensured by a regular periodical elear-

;blcmb(%e and by the provision of a umform system of covering for
1

g, perforated by a trap, the cover removable at
thotr mouths A closely applied dg‘ir;fje(;?!ﬁnthepstatlon, et{eept one in front of the hospital,
i)le]z:sure, 1st ;:u that ;s ncc:ssjg s Thus strav, leaves, and filth 1n any form, that may be conveyed

g even th ntri
ba)”cthe winl, ﬁsnzlli:s; (:);tmnce, and so causé detenoratmn of the water 1
Is have been injudicrously chosen, or rendered sanitarily objec-
owe The well BOW peing built 1n front of the Officers’ barrack 18 15
taations equally bad, some at the doors of Washing-houses,
¢ a group of trees, orin a garden One private well

onks for the water intended for ablution and washing,
and cooking purposes, 1t1s probable that a more

A greater quantity and b
1nz out of the wells, wheu pra

The sites of many of th
tionable after their construction
paces from a public privy Othe1s are1n 1
or at the root of alarge tree, or 11t the centre ©

ter
18 10 close relation to a tank of green P“md wa

e —— % sl - - -

IR A i

e 4 = - -

- n T e By 5w s ;Mnuaénd—"w‘**“"ﬂ I =
= - — e o

ot By

S

- - = A S L rp— - . ety .
PN ——— L P X == -t ”ﬁgg‘«:{.’;‘*mr P TR a.—‘“ el =T 7; 2 Tty
o - & e B L5

0y



gl Y.
- ST ar e S T g sl
- e T g = e e e =

. T TN e v g e

Proceedings of the Madras Government, Public

Works Department,
22nd January 1869,

The bazaar wells are sunk in the sam
level They are generally situated at the g1
of the Natives The water of particular wel

e soil as those 1n Cantonments, on a somewhat higher
de of a public thoroughfare, close to the houses or shops

13 18 frequently vsed by only one sect of the commu-
nity  The water of these bazaar wells 15 often used also on the spot, for the purposes of ablution,
the bather sitting on the edge of the brick-work, so that much of the rejected water again finds
ngress to the well

ng the water, by means of which the

dispensed, are filled » hence, probably, another source of contami-

nation
Station water 1s, ag arule, clear, colorless, an

containing from 8 t0 20 grains of solid matters,
water,

The water before being used by the troops for duinkin
Barrack filters These are faalty  They consist of two or &

Into the upper ones are thiown sand and charcon] The lower, receive the water which has passed
"The bottom of the upper vessels 1s perforated by a considerable hole, 1 which is placed a hit of
brick, over which the water descends

The effect of these filters1s to de
18 deoxidising properties

d without taste or odour, one gallon of it
somewhat less than half of which 18 soluble 1n

g 18 mvaiably passed through the
hree ghurrahs, one above the other,

Prive the water of 1ts suspendad matters,

They possibly cause no change m the quantity of mine
Fort Walliam —The Fort 13 now entirely supplied with water for all purposes from the
two tanks at the foot of the glacts  The tanks are la ge, and well kept and guarded I examined
the water of both 1n April last, and of the new tank again on the 17th September

and to increage
ral matter

Between the

1€ occasion when I exammed the water in September, the water
from the old tank wag shut off,

> and had been 50 for some days Fiom the cistein the water 1s
rased by means of g bump worked by 5 steam-cngine to a cistern on the ramparts,, and thence 1 15
distributed to stand Pipes placed ah

outthe Fort Inorder to ra.sc the water t
upper-storeys of the barracks, 1t 13 dur

level of which 13 above the level of the
partly by percolation threugh the soil,
spreading over the maidan, termmate
their entrance 1mto the tanks, are pro
the water can be prevented It 1g ey
ment of the rains was let into the tap
and from the drains, the accumulate
system of drains 18 so arranged, tha
quently, when 1t 18 concluded thatt
tanks This arrangement 18 very good g far as 1t g0es , by
taken from the drain towards the end of the rans, I find that gy lmmense amount
matter 1s carried mto the tanks in addition o 5 considerable amount of dissolral
and I would here remaik that, 1f thig g go,p the case
maidan, how much dirt must be swept by the raing 1nto g,
ment 10 the Fort William tanks for scourmng the madan

direct rain-fall,
ce drans which,
These drams, at
h the entrance of
fall at the commence-
from the swm face of the maidan,
1ght monthg, and to ebviate this, the
wed to flow into the niver , and subse-
d, the water 15 permitted to fill the
t from an éxamination of the water

but chiefly I suspect, by the system of surf,
2 mamn drams leading 1nto the tanks,

vided with sluice gates, by means of whic
dent that, 1f the water of the first rain-
ks, 1t would carry into them,
d dirt of the preceding e
b the water 1 at first allo
he plain has been scoure

of sedimentary
organic matter

b
of a well-kept and Comparatively clean
me tanks

Sofarag I know, the arrange-
18 unique
1 suppose that, as a very large supply of water 15 needed for the Fort, 1t 13 Decessary to rein-
force the tanks by surface drainage, otherwise, 1t would be far bettor to adopt the plan 1n force at
the General Ilospital, of allowing the tank to be supplied only by percolation and duect rain-fall
Might not the water 1n one of the tanks on the glacis be lmproved by making the other g setthng
tank, 1 which the water from the maidan dramngs should be allowed to stana 1n order to settle before
bemng transferred to1t ?

At my suggestion, a small well 13 being g

ug 1 the space between the
been only just commenced when the raing beg

two tanks, but ag 1t had
1, no satisfactory expely

ments could be made n
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f a well in this sibua~-
I am of opinion that,1
adjacenthtan:::xghbourmg tanks, the intervening ea,x('ith w;id
o tive n freemng the water from suspende m: tha;
ey 1 shall compare the water of this well wit

comparing 1ts water with that of the
tion 15 filled with sufficient rapidity
form a natural filter, which would be ‘;iter "
and probably from dissolved organic m por o8
o tho tanks dung next 57 e he tanks 1s small 1n amount, and the water 1n the nev: ::,:rk
. 1n; -
September ;826, a gallon of the water held in solutlishle 3w’2tg:: s inot-
A . el; found that quantity was reduced to 7 7 gramx}s1 et bt
gamomatter , s Septembel:& rfl last deposited a considerable sedlment,r(; Semgles _that rush, but
ewly erected stand pipes - b The water from the stand pipes nowl cmbles that from e
m September the o cle;md constituents, only containing a little es;st ntgmn o the
pew tank 1n respect of 1ts disso \];e b tho " siyle of ltee  Great adihe v o
water 18 re-filtered 1n t:feb;;zg:ﬂade of the Rifles ga,rrls,om(elz(l1 t;zlf‘;:l:l,ya,:o tho filiered water v
tris, i T o b lly goods ! B e sl oo her the Danchells or some
sys, when [ exammed i Py ors should be disused, and exther ome
:::13 orgame matter m the water . '.I;l;esti iﬂ;hde O e ot chold behpu:::r t;;::gthh:l;and
similar filter should be mtroduce; l,n Rrdiary Untortumately, a8 tFer\: o ot
charcoal, before being d;stx::::tit B or eneral distbution 1. e Fort,
pipes 18 used by Natives troops,

ths animal charcoal
General Hospital —Both FI:HG:
phied with water for all purposes If

The dissolved 1norganic matter 1

Military Iospital are sup-
tal and the adjomning

neri;i Htousal,)tled under the east wall of the ITospital compound
tank s1

, and, excepting that
losely resembles that of the new tank Ondthe f'gl“ll??:ank was formerly 1a
The water of this tank very c¢io$ ydlsable organic matter, 1s very goo these were stopped two years
1t contans a large quantity Ofﬁ”‘;m” the water of the compound, ];ll‘; eercola.t;wn only , but the
part filled by surface drains co deto b: filled by direct ram-fall andI ys,p ect water drains directly
uce, and the tank 18 R % some places towards the tank, an :eit might be tried on some
surface of the compound glopes msub_]ect, 1 think a very useful expert’ o e rarns by duooet
nto 1t In connection ™% tI(lllst;ermme the quantity of water entering lsed to ;revent the entrance
conveniently situated tank fo ectively, the edges of the fank bemfilml th much clearer and purer
ran-fall, and by percolation resici‘, the tank would fill, and would ::t a thorough one as regards
of any surfuco drainaze : Slilspusual way , but to make the exPer;mu on a clean tank, and not
water than if replemshed e ality of the water, 1t should be ma t:ln: the accumulated sediment
not only the quantity but the %‘1 General Hospital compound, con an individual washing at the
upon one which, like that 1n ¢t et properly guarded, for I myself s:lm;v Sromsly seoommend hat the
of many years. This fonk m;tly as a customary thing I wou reverse zlope which would entire-
edze of ut, and douzig - dal{:lr::il:its edges be raased, thus affording a
tank be railed round, an

rface drainage the Latrine which
ly prevent tho entrance of 110 % £ the tank, about 10 or 15 yards from 1ts edge, 18
er o
Near the north-east corn

tem, and, when I visited

Tospatal Guard B dry-ear;;lz; 1n the atmospheie of the

is used by tho scpoys of Bv P £ cleantiness , 10 fact, there wasn drain, 1n which the men

t wad o an nstogplons S w:ize {?ely outside the entrance 1sa masogrythe wajl of the compound

lase to reveal sts use  00° hah Jeads the waste water away outside reserved, 1t 18 hardly pos-

perform thait ablutuons, w078 llj roper conservancy of this Privy 18 2 and und’er the old system,

imto alargo dran. Solong 4849 If)'da,nver to the tank, but in old time ter The worst feature in

sible that 1t could become a source (;1 - :died sollution to the tank \;a :he oo ok sk

e nec: 3]95:;215; 18 the large drait xmmedlz‘;fly o;tnstl ae deep wide ditch, the chief
connection with the Hospita 00 15 nothing b

R ' 11ah, but 1t serves
up to which the tank reaches 'fhi- : ;‘e "l from tho maidan mto Tolly's Nu
ff a part o
use of which 1s to carry o

to the east of the Ilospi~
Privy and general receptacle to the bmz:a‘!;ater from the ditch, and
a subsidiary purpose 1 aching 38 b: gat the tank drains any Stagnanl no been allowed, were 1t not
tal compound I have no d;uf | sure the diteh would not have so long
ee
becomes contaminated by 1t

ht .
that the compound wall hides 1t from 81 6
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By the tank ghat stands the filtering tower which will be presen tly described, and here the
drinking-water 15 filtered prior to 1ts being carried to the hospital , the water for cooking and for
other purposes 1s taken from the tank in the usual way by the bheasties, In the h0€;lt&1, the
Z::l:ef-i?;n::h::h thte s;ate 1n which 1t 18 taken from the tower filter, the bheasties filling the
every th':rd o fourtli "“;1 dm ﬂ;l‘i h‘;lspltal verandah, and also the water bottles which stand between
the ward cooly N €din the hospital These bottles are, however, more commonly filled by

¢, Who make use of a tin-pot for the purpose, dipping 1t into the water-jar, a plan
which has only the sanction of custom 1n 1ts favor ) ’
wate;B ;:;azéf;;:v;{::,f:rrickpoor, the troops both European and Native, take their drinking-
1n 165 groatest stag of ank,  fine large tank on the parade ground The water of this tank,
the gallon of drssotred Oncilltmtlon at the end of the hot dry season, contained only six grains to
of Last rame, aftes © he:zlis 1 uc;ts, of which 9 of a grain was volatile matter 'Towards the end
which 105 ;\*as vo]a,tlle‘ m5 t’ tam all, the water contained but £ 35 grains to the gallon of solids, of
ble organic mattes L Ma el;},1 but on both occasions 1t contaned a large proportion of oxidisi-
though the watey. sug az, ¢ water had a slightly earthy taste, and was of greenish hue  Yet,
state the tank 1s,n.:)t agn zﬁt r:mhlts analysis, might be pronounced good, I believe 1n 1ts present
1ug oxbonds partly s toc,ef;: er safe source of supply, for 1t 15 unguarded , and, though a rail-
extremely dll‘ty-lgoklnw ) :1 adolds & very insufficient protection When I was there, I saw two
themselves onta oe g I1:1 1\}711 uals step mto the tank, and take water with which they washed
of which extonds mtT)et} Iﬂ;‘t er, the tank 15 1n part supplied by alarge drain, the gathering ground
standing on ground a llett;l antiy Lines  About 40 ymds to the east of the tank 15 a line of st:blﬁcs,
We%therc bt the gt 1 efhlgher than the tank , the stables probably do no harm in the diy
well 23 x’nuch hor (hrteazy all of rain must sweep a considerable quantity of 1efuse from them, as
The tank should {)e encl’og:’lnzﬁgig&ﬂiermg ziound of the drain, I have mentioacd, mnto the tank
thankk the edse of the tank shouldbb:a::sde'dand no washing should be all;\w;d nem‘I f3ts edge, and I
that the tank should bo sappl.cd ) , 80 as to give 1t an outward slope 1t 13 necessary
dircoting the first wach pp °d from the surface diain, some arrangament should be made for
filter, wZul 1 remosei; ngs of the ground 1nto anotherjcourse I think 1t probable that a good
composttion of the v eetfll)‘]eat;r' part, 1f not all, of the organic matter which results from the de-

The suppl fromgth 1‘; e"“syplesent 1n ths tank waler .
stated to mepcht des*ntz thavxldar 8 tank 18 not completely sutficient for the troops, and 1t was
time thought 1t l; : N appa:rent chewmical putity of the water m May, those using 1t at the
ke 10 gd : ad , and, moreover, the supply was scanty
taste and greomsh color , an] ¢ wwldwa,;uothe hot dry scason, and: domng so, acquires an earthy
troops should be augmented, either by th D»‘fr £ bo very necessary that the water supply for the
other numer ous tanks 1n Ca,,ntonm ty euse of wells, or by cleansing and enclosing one of the
of the Native troops, while the wa:: :‘ But might not the Havildars’ ta .k Le devotel t» the use
1o A of ths CL;GLI%’\, Wmtar-wv)l;- or the new Earopean Infantry barracks might bo taken fiom
mto a sufficiently lofty cistern to aIIO\;soz}:tc};) et ! Tho water could by pumped
general puroses, the water mizht be 1 d ° heng supphed ab high prossure o the burracks  For
be filtered 1n the several wax dq: %o 23 taken fiom the mamn, while the ds inking-water should

Underneath the north w ;
27K Kaomn o the borrtal ¢ :&of ,;};12 ;L;?If;::u II;)splxtf.lll, :;;nd close to the hospital buldings 13 a
the gatheung mound of the tank , While othsr 1? v;' J“IT: he oiplta,ll ’E)uldmgs stand foims a part of
18 partly fillol by the Lelp of a larze dvan WL dt io 33 are also closeupon 1t Futher, the tank

1ch enters 1ts north-east corner, and has, af "

thcrmg ground th(} l\a.tlve B‘lZa«"H‘ T' s not to 31
s nug W
] ’ , mtuated, 151 { be ondered ab that the to

be very hable to pollution I was a
used for drinking purposes, and the
ed this repmt, but he allowed that

ble they might fill the hospital filters from this tank  The Sirdar bheastee who ée Bel®

pw
aab!
sent W‘t

ag *¥

Yben

oncentrates during the hot weather, quite undiinkablc ~nk—wa’cer

ssured by the Medical Officers that the water of thip #a', it push

hospital steward, whom I saw when I visited the 'falh’nk 43 m0b

10 guard wag3 placed upon the bheasties, and ¢ hett’w{; confirm”
by

It 13 to be remembered that thus ’

a3 post”
me

e
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nformed me that the bheasties did supply the drinking-water for
and 1f hus statement 18 correct, I can quite understand the
ff which was taken fiom them, and sent tome for analysis
patient 1n the dilirium of fever could be persuaded to dunk,
a Hospital or a Bariack, of two waters,—one of which

18 unfit for drinking, and especially when, as 18 the case at Barrackpoor, the one tank 1s under the
hospital walls, while the other 13 at a very considerable distance Bheasties aref;;st t(;]e kind of
people to contrive to save themselves all the trouble they possibly can, and as, 1d (;n;‘n tﬁargyl;,lg
the inferior water 1nto the hospital, they would have the excuse that 1t was 1ntended for the bath-

ly use 1t for the filters also
rooms, they would very securely i at Dum Dum are supplied with dunking-water fiom the

Dum- —The kuropean Troops '
Diglah Lé:;l;l) z::Zxch 13 at a short distance from the barrack square  The water of the Diglah tank
=] < N

! wus more dissulved constituents  The tank 13 entire-
rosembles that of the Cdlc(;:(;a t;‘;{iﬁ;?‘ﬁ;(’:::t I noticed several Natives washing upon 1ts bank
l)‘r unenclosed and ungualt ncfall ‘;)y percolation, and by swiface drans A very large dran
The tank 1s filled liy dirce i ’thlS d1atn, I was sold, reaches away to a g1 cat distance, pass-
opens nto 163 north-cast znoke’g,ha,b means are urgently needed to 1mprove the conscriancy of tLis
mg wto the bazaar It 1:1116 following —That the open space around the tank (1t 18 not veiry ex-
tink, and T would suggiﬂﬁd ] nd strictly preselvcd as the only gatherng ground for the tank , all
tensive) should be enclose ; :Lhoul«l be stopped , the ghuut shoald be guarded, and no one should le
(Jainsdgroceedmg bef,yoz(i 1h]:omhood The water shoald be passed through an eficient filter before
allowed to wash 1n 1ts nelg
beung used for dunking pl:]ri)s:;uk 1s the School tank , 1t 13 not now used by the troops, but 13

Not far fiom the Dl&ta ts, and 18 considered very good water When I visited the tank, I
largely used by the mbab.tan t’er fiom 1t In the centre of each each of three sides of the tank,
noti.cd many poople takung 72 hich I took to be bells-of-arms fiom their symmetrical dispe-
and close to 1ts edge, are buildings ¥ I give an analysis of the water of the tank,

learned were privies
o s On‘enq;utrielﬂpecmd as to the mpurity of the water, and serves to shew the result
fox 1t confims what n;iilsmo- the amount of solids 1n 2 water The School tank 13 similaily situa-
of contamination 1n effecting

ter would no doubt resemble that of the Diglah
Jah tank, and 1ts wa
ted as regards sait to the Dig

dly open to contamination .
tank, were 16 no th;‘; 16 li TOII: :s‘:;gfed) byl a well, known as the hospital well , 1t i3 s tuated
The Earopean lospiid )

terveming The water 18 carried
. ot of the hospital, road m g

on the edge of the mUCH" 12 f;l(i;tvovell 15 used, mot only used by the European Iospital, but
to the hospital by bheastics 2 1 vsited 1 Natives, apparcatly sepoys, were diawing
for the Native Tlospital 2ls0, enclosure, and I should say all the spilled
water fiom st The vell % B Yhen I was there,

it was so surrounded by bogs anl ditch 8
water found 1b3 way back 10t0 lrt to bare one’s legs 10 the knee to reach 1t At a short d1sta;1( e,
that 16 would havo beoa neCSS¥Y mall and very dirty tank which 1s used for all pmposes, ncuding
about 20 yards fiom the wll, 1528 thus tank becomes very small 1 quantity and very
bathing cattle and washing ¢

n
lothes , the WH{EF ) when the water m the well falls low, that fiom the
foul 1n the hot weather, and

I should think thab
tank would be very apt to dia

t
,:1? m:zslent wal lach encloses the well, be removed , that the well
T would recommend that the D
be provided with a properly constr

scted ridge and platform , that the ground around 1t be rased ,

hot;d be flled up With broben biick  Another well should te
and that the tank 1n the nelghbolur 4 only the bhoasties of the European Hospital should be allowed
prov1detd ft'cl)lr thlqulj]z::x‘:iglozi‘)t:u; :; b1l botter plan would be to provide the well with a pump
acceSZz:;kn(;le)) lJ—Dl (;rto’n was appomted 0 exam

\ne the waters of the Cantonments of Lucknow,
4 Fyzabad, durmng the last hot season » but hus daties as Assistant Sanitary Officer
Beetapoor, and Fyzabad, during If, under the 10
det“m?ed him 1n Lucknow, and he chiefly devoted hymse

gtructions of the Commissioner,
examme some of the
to the exammation of the waters of the c1ty wells  Dr Orton did, ndeed,
) i hension
wells 1n Cantonments, but, under some misappre .

only the condemned wells which are not
s no fur
1n use by the troops  Hs report, thercfore, thro¥

to point out the Havildars’ tank,
the hospital from the hespital tanks,
presence 1n the filters of the horrible stu
—stuff such that I am sure no one but a
There must always be danger in the use, 10

L, w

ther Light upon the water-supply of the

pd
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Cantonments than that obtained from Dr Bonavia’s Report , but, I think, the Report is well worthy
of consideration, for Dr Orton has been at great pains to make 1t complete ag regards the water-
supply to the city, and incidentally 1t represents very fairly the dangers to which the water-sources
of the country are very generally exposed
Dr Orton examined the water of the River Goomtee, taking 1t at a point a quarter of a mle
above the city  The water 1s far better than that of any of the Station wells which have as yet
been reported on and it would be a great boon to the city 1f 1t were suppled from the river by a
pipe, which might also supply the Muchi Bhawun Fort and the new Fort The water of the Much:
Bhawen 15 evidently very bad indeed, and 1t 13 most necessary that a wholesome supply should
be provided for the use of 1ts inmates.
Allahabad —The waters of this station were examined by Dr Milne in November and Decem-
ber 1866, and again during April and May of this year
The troops are entirely supplied with water for all purposes from wells which yield an ample
supply of water , the water from all the wells 13 of very umform quality, and for well-water fanly
good, The wells appear to be advantageously placed as regards distance from bwildings, but an
objectionable feature in connection with some of them 1s the existence of a trough for wateiing
cattle placed by the side of the well
Dr Milne analysed the water from the Ganges and Jumna Ravers, the former 13 evidently far
the purer of the two
Since writing the above, I have received the Report of Dr Compigné, who was engaged 1n
analysing the Allahabad waters during a part of September and October last Dr Compigné
examined two of the public wells of the station, and also a well in the new Cantonments , the waters
of these wells closely resemble those of the wells analysed by Dr Milne, and re-examimed by Dy
Compigné
Dr Compigné mentions 1n his Report, that the analysis of the waters of the old Cantonments
18, perhaps, of little consequence as they will shortly be deserted, the troops moving into the new
Cantonments  The water of the well 1n the new Cantonments might be pronounced good, 1f 1t were
not for 1ts degree of hardness which 18 greater than that of a thoroughly geod water, but the harg-
ness may, perhaps, be increased, owing to the presence in the neighbourhood of the well of much
hime 1n use for the buildings 1n course of erection
The well, however, 1f I rightly understand 1ts position, 1s too near to the barracks, and another
well should be provided to supply drinking-water to the troops I think a position for the drinking-
water well should be chosen betwesn the north end of the new barracks and the river, but not 1n
the Line of dramage, and the well should be at least 50 yards distant fiom any bwldin g Ibeheve
that a properly constructed and guarded well 1n that position would, on the whole, yield a supply
preferable to that which could be derived from the river , for the river-water, though comparatively
very pure as regards 1ts dissolved constituents, becomes loaded with finely divided siliceous matter
at the commencement of the rans, and this could only be separated by allowing the water to rest in
tanks for subsidence during several days  Filtering apparatus might be put up near the well, and
from 1t the filtered water should be supplied, on the constant system, to the barracks
Cawnpore —The Cawnpore waters were examined by
1866, and by Dr Milne 1n April, and again 1n May 1867
The troops are entirely supplied from wellg
70 feet, and they yield an ample supply of water ,
opinion as to its quality The more gener] opint
good
Well No 15 appears to be one of the best ; there 13 no indication fi
any sewage pollution, but 1t has a high degree of permanent hardness
Well No 19 contains, according to Dr Milne’s analysis, Nitrates, and I suspect, fiom the very

large amount of volatile matters, a larger quantaty of these salts than the analysis repiesents , 1t
also contains a large amount of Chlorides s

Well No 7 containg a large amount of Njtrates and Cllorideg
contain Nitrates , but I cannot help thinking,

Dr Jameson 1n September and Oct ober
The wells have a pretty equal depth from 60 to

but there appears to be considerable dufference of
on appears to be, that the quality of water 13 not

om analysis of 1tg suffering

Well No 9 1s stated not to
from the large amount of volatile matters, that the
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Nitrates may have been overlooked I regret Dr Milne did not examine the soil in some place not
accessible to pollution, 1m order to determine whether these salts naturally exist m 1t, and to what

extent

I cannot but think the wells must be hable to pollution, for they are almost all badly placed as
regards proximity to buldings , thus No 13 1s wathin 15 yards of a Cook-house, and 20 yards from a
Lavatory. No 19, 12 yards from a Latrine, and about the same distance from a Store-hou?e No 3
bas Latrmes on either side at a distance of 20 yards No 9 has Lavatories at 9 ys;x;)ds distance
No 7 1s distant 12 paces from a Lavatory Further, the wells marked Nos 9, 15l,1 , dindi{ 7 ar;
reported as being provided on exther side with a trough to which cattle are brougIt 1:0 : 1nk, ant
the waste water from these wells 18 allowed to sink into the nelghbourmg1 soil ) ttt }1111 : gr;e:
ohjection to these drinking troughs for cattle n the neighbourhood ]?f w];sl s18 ¢ ath eyu ;‘;nb (i
the well a number of the lowest and dirtiest class of Natives, and thereby expose the we con

fammation t of wat ly for the troops at
re-arrangement of water-supply fo
£ beheve thait ttheli(; li'of I:i;;f;;is\:;zefoz}muld be provided at a distance from buildings, and
Sl?;:igf: tg::;ldetdl 3;'1 o‘:rf uie by all but the bheasties attached to the barracks
ve, I have received the Repoit of the analysis of the Cawnpore waters,
hich de by D1 Com,plgllé 1n October and November I can only identify one well water
whaich were mace by lysed by Dr Milne, and that 1s the water of No 7 well.
analysed by hum W,lth any anil‘yThe Cawnpore waters are of interest and consequence as regards
Dr Compigné wribes— ¢ . as regards the quality, the permanent hardness 18 too high, the
quantity there 18 quite sufficient , e botlj high, as also the mineral matter , the Chloime 1s also in
total solids and volatile mattefh::mg had ;ome 1dea of being sent in charge of the 12th Dengal
gome ?mount 0“:1;’5102‘: WIZZ necessarily made 1n & huiried m:}’nucr, and some points which were
S;j:::g: ;h;:;aznd the mformation of, as soon a8 I recerve 1t
t of the water-supply at various stations, some general considerations
From the foregoing accoun rogards the peculiar dangers to which the water sources under
may, I think, be uscfully drawn as a; which should be taken to prevent then occurrence , and
consideration are Liable, and the mear The well-water may be unwholesome owing to the

- fiom wells
Jfirst, as regagds the water :uﬁl}:lc}; ring stratum fiom which 1t 1s supplied , for, mndependently of all
paturoof e ;’1{] thxix:ya :ontam so much saline matter, or saline matter of such a nature, as to
gowage pollution, thi3

4 to a degree which renders 1t unfit for consumption, and in this case
charge the water percolgtglg lly by sm;m" the wells till a more favorable water-bearing stratum is
the supply can be amended 01 g

reached

Then, 1n other placcs, though t
being of such a nature as to yield a m

Since writing the abo

he water mm the wells may naturally be very good, the soil
jpimum  of golid matter to the water pelcolatxrlxg it, yet th?
1by the D elghbourhood of Latrines, Urinals, collections of filth, or amma
supply may become polluted by t0 a loss degreo, by the proximty of Cook-rooms, Wash-houses, and
or vegectable refuse, or, perhaps, 0f danger of the same kind, and one very common to this country,
other buildings  Another source ot ta:k such as 18 probably used for washing clothes, and bathmng
ia the proimity to tho well of o yn BOI,netlmeS the most dangerously dirty of all the water 1n
a]? mals of ol kmds,h liciudlerﬁhxij v’ery low, and horribly foul, yot so long as 1t holds water 1t will
the tank becomes 1n the hot W
a1d 1n feeding the supply of the neighbouring well

liable ¢
Wells belongmg to hospitals seem “ b:a,x:;ry but 1t 18 not to be wondered at, that proximity to
age of the surface on which the buxldmgstie Wa,’tel' of a neighbouring well, for the multitude of

fluence
any bmldmgstm I;dm sho;iiol;d always gnding an open door or & window handy, will throw
native servants who are ¢ s

be ground The perusal of the analyst's reports puts 1t beyond a
refuso of any kind out upon 149 gthh they have reported are very dangerously placed, and such
doubt that many of the wells ondW " thongh the analysis of their wit.r fals m beaning definite
wells should, I think, be disused, ev °

o conta.nination, 1t may be fiom the drain-
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evidence aganst them , for while an immense mass of evidence goes to prove that contaminated
water 15 a positive cause of disease, 1t annot be said that science 1n the present state of chemical
analysis, 15 always able to detect the poisonous matters 1n the water, and therefore liability to con-

tamination 13 the pownt first to be considered in judging of the fitness of a water for human con-
sumption

The causes of , contamination that I have mentioned are those to which wells 1o all countries
are, to a greater or less extent, subject , but the peculiar habits of Orientals give rise to sources of
contamimation which do not exist in European countries Thus, when a native comes to a well, he
does 80 to wash as well as to drink, and probably the fiist thing he does, will be to sit on the edge
of the well with his legs dangling 1nto 1t, draw some water with hus lotah, or, if he 15 poor, with any
old tin pot improvised for the occasion, wash his mouth, face, hands, and legs, and after this,
having taken a drink, he goes about his business, unless 1t stikes him that his cloth 1s unusualiy
dirty, when he will wash that t00, and even if all this 1s not done over the well, 1t 13 done by 1ts
t1de, and the washings find therr Way, but by an indirect route, back to the well Then to some of
the wells, cattle are brought to be watered, and with them come their attendants, dirty to a degree,
and just having 1ssued from a foul stable, or more filthy hut which they may be occupying with a

;holera.-stnken companion  Where they have been sitting, a friend or the bheastee throws down
18 pot or his water-bag, or rests his mussuck, and dirt which adheres to these implements m all
probability goes down ito the well

o Or 1t may be the bheastics or the servants, fresh fiom

a‘t’zlsmg with their naked feet the Cholera ward of hospital, stand upon the edge of the well, or
on the wooden platform over 1t, and as they draw the water, the droppings wash the dirt from
ther feet 1nto the well beneath,

cncug;t:: (:Iesbzlslizzsxs Iu}x:doubfsedly the case, the wells are hable to contammation from' such
o nctod mmr o tfl ave mentioned, 1t 13 necessary that certain rules should be lmd down,
tho o P e,x er constiuction and protection. First of all, 1t should be decided, from
bt le of a;;emu;ent upon the waters of existing wells, to what depth a new well should be
on the poa ¥ ;nzeant, Eﬁld, as far as possible, naturally pure supply of water, and in deciding
L W well mtended to supply drinking-water, a distance of 40 or 50 yards from
7 buriding, or drain or badly kept well o tank, should be insisted on  In regard to the
cznstructxon of the well, 1t should be what 15 ordinarily called a *‘pucka’ well, and the masonry
should rise above the level of the ground or platform, at least two feet, forming an enciicling wall
to th? well mouth, and the wall should be surrounded by a masornry platfoim at least six feet in
bre&i’;)h Onhe‘ ery side, and terminating i a drain which should lead the waste watcr away from the
:f;%lla:su;rzzfdzg :\li:h“euh Unless a pump 15 used, the water should be raised by means of a
honld b s ;u(; nnd and metg] bucket, and lastly, the well supplying dunking-water
e s gd » and none but the bheasties should be allowed access to 1t Dut what
abor and time does this method of drawing water imvolve, and how much safer and

better 1n every way 1t would beto h
ave
wmstead of the open wells, worhed none but covered wells, each provided with a pump,

and the saving of lubor 1y s ® BOW with the windlass, or the simple rope and leather bag ,
pollution Whlcah the | p P8 2 small ¢ongideration 1n comparison with the secunity fiom

© less pumitive plan would confer No doubt, the day will come, when a still
d, and the barracks throughout the country will be supplied, as

18 of pipes laid on to the building and kept supplied on the
maclunery

further advance will be accomplishe
are those 1 Fort Willam, by mea
high pressure gystem by means of

Zanks —Tanks are largely used ,
to so great an extent in the Upper Pr.
of the tank, like that of the wel]

n the Lower Provinces asrescrvoirs of water, but not nearly
OVinces, where the use of wells predominates The water

Use, as g great part of 1ts supply 18 derived from the diect
€ 8cources of the supply to a tank are surface 8prings,
er which 13 collected and pouwred into 1 by surface 4

rain~-fall  Besides direct ran-fall, th
ton through its mdes, and the wat percola-

ramns.
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o causes as are wells, and they are more difficult

Tanks are hoble t: beui(;}el;te:rzyfi:}:)jl;azzntammated, 1s generally more pure than that of

bo grard; but O W; e:;l caso of a tank which 1s 10 part fed by gurface dramns, great attention

peigtbourng Tl : the d1aims take and to the nature of their gathering ground  If, a8

shonld be puud t0 the CrEs 1t 18 evident that the water which flows into the tank must be

m somo cases, E18 9 % bazal;ar,uch of the debris of the filth which has been accumulating upon the

hormb(li}'dxmpure,t ﬁzaig}il:;:‘ n’::l e previous months  In the case of some tanks, as for mstance
ground during

der to fill up the tanks, to collect
¢ 15 perhaps necessary, 1n or
those vhich SUFDY Ffm;it “;11:1;’?:1;1 la 13,1-23 extent of maidan, but when this expedient 18 necessarily
the water by means of daral

dramns should be permitted to escape 1n another
resonted to, the ft washitas ifn:l;z ila(')su;)lge; n1§ihoroughly washed should the surface water be led
direction, and only when the; go adjacent tanks, one should be made a setthing tank, 1n which the
toto the tanks  If ihero o or to 18 being led 1nto the other tank In the case of a very laige
water may be allowed to clear pl;;e 4. 1t would be well, as has been lately done 1n the case of tl,)he
supply of water not being neée ali surface drains, and to allow the tank to fill, as far as cz:ln e,
General Hospital Tank, to close which percolating through the so1l 1g filtered and made to
by direct rawn-fall, and by mteg’amon and the banks of the tank should be provided mﬂ%ha,
undergo a ce1tain gmount of 0x1 ) " above tho level 0 £ the surrounding ground o

ort
reverse slope by raising the edge & foot ot guarded, and 2o one, excopting the bheasties,

ced roun
fank of drinkung 1o Sh(‘:ulibebfzz 1t would be far better than the bheasties also should be
should be allowed access 101t

flled thewr water bags from cocks supplied by a filter as ab the General
excluded, and that they nile

1
Hopte hat gource the drinking-water 15 taken for Barracks and Ilospitals,
ver
Fulters —From Whate

rangement, for the
d through filters pefore use, a very necessary ar
5€ <)
1t 15 ordered to be pas

m W ble amount of

t always contains a considera

h bheastres, almos

water. as it 18 brought by th:;all he case 1th tank water during the ramns, and even during
’ dm This 18 espe y b "

suspende atter

W thers sturing up
ine to the bheasties and o

become muddy, owWing strmng up
the dry season the water 18 apltl to tl?e water bags, oF taking water for t1;heu- owrllsliii e mwto e
the mud st tho Ehe ne ﬁdmtgurbed by the constant agitation of the vesse :
way, for, 418 W

guffers 1n the same Wals

t the bostom becomes
t subside and if the water 19 low, the mud a
tter canno )
the suspended ma
ttern, consisting
du Military Hospitals are on one pa ,
e in use 10 all the Barracks ana(\lbove the other , these )arsare half filled with

e renits tand 099 h which a tag of Linen gmdes
of three earthen-)aré suppor rced below with a hole, throug 3

1 the water
and each 18 P1® 1 next beneath, from the third vesse

wood, charcoal ZE;(: izrid, \;es:;l 1:}1 1t 18 stored for use, and from which hit 18
the water as 1t hilte 1

tands i the
ar. A row of such Filterss
e e o £ some SOr1 dppe? e Tn one hospital I have seen them places
taken by means of & pet Od sh or m the wards themselves  In

ranaal,
Iospital or Darrack v¢

distant from the beds
he Cholera ward, four of gve yards dis
immediately outsde the

s to thus form of f

o yery pumerous , 1o fact, the plan is bad every way —
lter ar

and dust—the sweepings of the ward
be

o fiee to receive the germs of disease which hn;ayth
m, but they & r more especially 1 the Hospital ward, while the
o oxioug gaseous emanations present in the ar.

The objection. L opons 30 4 not only do 1nsects
are 2

1 —The vessels
—fall nto the
floating 10 the
water must absorb 8

t
2 —The organi¢ and other m&

ter collect 1n the ghurrahs, especi-

dd to the

there decomposing and becoming soluble,daéed’ o fhe
the upper 0B% an tter already present 1o the water, 1

ally mafrequently changed, and the vessels cach time are

r

3n1C
luble org
amount of 50 yery sels are porous, 1t
the filtering materis) li come & Vey Serious evil As the ves P ’
€

well cleansed, this may thomugh}y.
18 dufficult to cleanse them

tors suspended 1 the wa

[
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3.—The water 13 removed from the lower vessel only by dipping a pot into 1t, and either t4
pot or the hand may, and very frequently will, soil the water, esp’ecxally if :V g
cooles are employed , but further, the water 13 only occasionally changed, and :}j
sediment which sinks to the bottom of the storage vessel must slowly cozitammatz

the residual water, which, 1
, 1 1ts turn, infects the fresh wat
o ater droppmg m from

4 ‘—Ihe ﬁlterlng medlum 18 b — vin e
ad 1N fa.ct useless unless fOl’ remo th

6 —The trouble that is Decessary in cleansing the filters and changing the material, 15
such, that the work 13 often too longz neglected ’

These are no faneiful objections to the present deseription of filter , they must appear
obvious to any one who will give the matter g hittle serrous consideration, and the reports which
I have received from the analysts concerning the filtered Water they have examined, proves them
real  Almost always, as a rule, the filtered water contains more organic matter than the water
from the source, and the water in the upper vessel more than either The water in the upper
vessel was 10 many cases found to be swarming with mosquito larvee, and other ammaleules, ang
has been described as filthy stuff  Mosquito larvee and other animalcules are very comn;only
present 1n the water of the lower vessel. The water from a storage vessel, which I examined had
80 strong a smell of a muskrat that I feel gure one must bave fallen 1nto 1t. '

The present filters are indeed so manifestly bad, that the wonderis, they have been so long
retained

The requirements of 3 good filter are as follows —
1st —That 1t should deliver an ample supply of water

20d —The arrangement of the flter should be such, that the suspended matters 1n the
water may not collect upon the filtering medium

3rd —The filter should not, as any part of 1ts arrangement, contain an open receptacle,
eXposing the water to the air of the chamber 1n which the filter 13 placed

4th —The means for drawing the filtered water should be by a cock

5th —The filtering medium should be readily removable

6th —
th —The filtering medium should be altogether, or i part, well burnt animal charcoal .

::tr;;psrzl;eo::li ;U?Stznce with which we are acquainted which can, to any great
o the, Sltering m::dve organic matter Regarding the use of anmimal charcoal
from Dr Franklong 1um, I quote the following remarks from extiacts of letters
1866 — o1 shoulz s V;hlch are published 1n the Registrar General's Report for
see from my {hres rzl'e il‘ flltration through ammal charcoal, which, as you will
fon of anumal charcze;l Teports, removes practically all organic matter, one-half
daly The anepal cah would be required for each 1,000,000 gallons sent out
powder, and the ﬁltemdarcoal should be in grams about the size of blasting
charcoal contarned 1 & Wwater would simply have to pass through the mass of this
hetween the entrances { S‘Etabl’e tank  The London Water Punifying Company,
and 119 through one 0‘; tlllng s College and Somerset ITouse, uso this material,
monthly determmatiops Iexr filters that the new river water passes for my
wholo of & Company’s think after all, that such a mode of purifying the
chareoal will contupy twater 18, by no means, an insupcrable undertaking  The

@ toact for six months at least It 18 the charcoal used by

sugar-refiners, and caye
ased” should be taken that 14 1g fresh, and has not been alread y
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There 18 indeed another substance, namely, the so-called magnet.c Carbide of Iron for which
the mventors claim the property of separating organic matter fiom water, but the power of the
Magnetic Caihide to do so has been questimed , anl moreover, the expense of purchasing anl
bn:gmg out to this country the Magnetic Carbide m sufficient quantity would be an ohjection to_
1ts employment, when that1s pub m compat1son with the use of Animal Charcoal , for Animal Char-
coal 18 a substance which might be prepared quite 23 readily and as cheaply in this country as
Fngland, and besides, 1ts powers may be renovated by simply subjecting 1t to re-zombustion. 1t 1s
indeed to me a matter of surprise that the use of auimal charsoal has not been long since mtro-
duced for the filtration of the water n Iospitals and Barracks, for 1.ts value has been over and over
again established by the experiments and observations of the best jauthoiities on the subject, and
1t alone (excepting perhaps the Magnetic Caibid?) of all filterng media co:n do more than remove
the suspended matters No doubt, Animal Chr.oal will not ramov‘a all the or;ga.mc matter fiom
mmpure water, 15 may not be able to remove the cholera poisoa, whataver that may be, but its
purifying effect 18 unquestionably so great, and 1613 80 readily applicable, til:tbm m{{ opiaion 1
only rer;ams to decide as to the form of the filter m which the charcoal should be used.

1 of, which combinzs all the requirements I have mentioned

now 1o very large use by the London Filtering
oo, 13 (1 So-caue;lhDa:l cs;gwﬁé::;l lh;c?azre scale to th); Government Asylum at Broadwood
Company, and1s, 88 "% 1,a of ?he flter 18 very simple, 1t may be desc ibed as a syphon, the
in England - The prob Ugmded mto a chamber packed with animal chareoal , the larger limb of
chorter Limb of whhch epro » cock through which the watar 13 diawn off as required, and there 19
the syphon 10 ftod wii8 a'osf v}rhlch the rate at which the water filters throagh the charcoal ean be
?' § andg em;:;:z;;em};he chatcoal 1n the chamber can be easily 1emoved, and the chamber
increased or

the old, after 1t has been re-burnt The filter may be

r‘;'P"-’;Led Wm(:lflt:il; c:izc; 5;11’112"01“;?;; clster; commnonly supplied with the filter  The filter 13
;)uace mdany th: cmt,ern ot a short distance from the bottom  When water 13 poured mto the
pported 1n the btors gravitate to the bottom, and only the comparatively clear water
ostern, the suspendedhmi ﬁlte?mo' medium I think the filter might be still fuather amproved,
comes inko contact Wit tbeﬁlteredl:s very muddy, by placing 1t 1n & cistern divided by a partition,
especially af the waer i3 ﬁ?t hould be placed, while the other sido should be fitted with a tray of
on one side of which }:he " :I‘ ;l ould be poured, and through which 1t would conscquently have to
sand above which t f; W;lt itself The sand upon the tray should be changed every, or every
pass before reaching the lilter L mber that tho pul ifying power of a,mmal‘charcoal depends upon
other day It 1s essential o rom oygen upon 1t surface, and 1t 13 therefore, necessary, that
the property 1t possesses of condensing o aur in order tha 1t may absorb a fresh charge of

a to th
the charcoal should be frequently ¢xpose o
oxygen This, 1n the case of the Danchell filter, can be managed, )

ements I have mentioned, but 1t has thig

fulfils all the requircmen ,

The Danchell filter not anil on-liks construction enabling 1t to draw the waler through the
additional advantage th&titi éi up a constant Alt2 tion , and further, as 1t keeps the flters fall
f}iter’“zldstgmmamn . netucl; v'althOut first passing the filterng mecdium  Danchell’s filtars 1 a
COI;Z::d (::?s;e?zt:ﬁzil;a;; ;laced 1 every ITospital and Barrack ward The prices of the filters, as

advertised by the Company, are as follow —

The only filter I have secn, or rea

!
*“ Falter No 1, yielding % 2 gallon per minute
’s sy ’

” 3 2 gal’l,ons ,
- & L) 4 E2) »
L the Medical College Hospital, and I
son 1n us2 for abolba yearia
sub Omzlff thesli ﬁlt:rs e buiilx;entsl made, with & solution of permanganate of potash, with
ubjoin the results of some exp th the ordmary ghurrah filter which 13 working

R aring 1t Wi
a view to testing this filter, and comparing are supplied from the same source, a tonk 1n

side by side with 1t i the Ilospital , both ﬂlter88
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College Square At the time of experiment, the Danchell filter was delivering three quarts per

minute, the charcoal in 1t has never been changed , probably if 1t had, the results would have been
still more strongly 1n favor of the Danchel] filter

Quantity of permanganate solution (2 grams 1n 20,000 added to 10,000 grans of the water
acidafied with 30 minims of Sulphuric Acid, to obtain a color permancnt dunng 13

minutes
Grains
Water from the tank . . .+ 160
Water from the upper ghurrah of the old fashioned filter .. 170
Tiltered water fiom the ghuriah beneath - . 210
Water fiom the cistern of the Danchell filter . . 190
Filtercd water from the Danchell filter 50

Dustilled water as received fiom the Medical Store Department 55

There are now several of the Danchell filters 1n Calcutta, and doubtless one could easily be

obtained for ti1al in any Government Hospital, should Government entertain the idea of using
s filter upon a large scale

At tho General Hospital, the wholo of the drinking water 1s filtered by the side of the tank,
and undergoes no further filtration in the wards The filter 18 thus constructed By the siude of
the tank stands a cireular masonry tower, the interior cavity of which 1s 15 feet high, by 10 feet 1n
diameter The top of the ecistern 1s dome-shaped, and the aich of the dowe 1s 5 feet in height
The lowcr 2 feet of the tower 18 blocked up with masonry, above this 1s a eistern 2 feet 1n height,
the roof of which 13 of perforated paving stones, and ond these rests the filtering medium—Afist, 8
mches of coarse bioken by 1ck, then as much fine brohen biick, above this 2 fect of fino sand The
water 15 pumped mto the tower by a Califorman hift-pump , half an hour’s pumping suffices for 24
hours’ supply  The filter 1 provided with a gauge which shews the amount of water 1n 1t, and the

daly consumption In October, about 500 people consumed 210 gallons daily for dunhing only

The water for cooking and washing 13 taken direct fiom the tank

The water 13 drawn fiom the filter by means of four stop-cocks, the pipes from which enter the
tower upon 1its floor and the cocka aie 2 foct aboy e the level of the ground , below each cock 13 placed
2 sloping board upon which the bheastee rests s mussuck while filling 1t The spilled water 13
cariied off by a masonry drain which s rounds the tower, and cairics the water nto the hospital
drains which lead to the outude of the compound  Thus filter has now been wor1king constantly for
ncaily a year, the water fiom 1t 13 perfoctly clear, bught, and tasteless, and 10,000 grains of 1
acidified with Sulphurie *Acid, consumed only 90 grains of permanganate solution  The water from
the tank consumed 190 grams, and that from the upper comjaitment 1n the tower, 200 grans
Thus filter wou'd be much tmproved by placing a layer of animal-charcoal 2 feet 1n thichness betw een
the sand and the vory finely bioken ek » and I think that the top of the towei, wnstead of being
dome-shaped, should be flrt and oy ered by two wron-flaps  The £lter should be cleared out once @
year , but as 1t 13 at present consty acted, this could be done only by taking down the masonry dome
The objection to the use of such a filter, as the one just desenibed 1s, that the water las to be
cariied from 1t to the wards m the bheasteeg’ water-bags, and 1t must ’bc stored there, and may be
placed 1 an open and otherwice unfit vesscl  The small filtcr 1n each ward would, 1t scems to me,
be a very prefuable arrangement I think 1t ghould be the rule as regaids all filtering arrange-
ments, ether that the water should be flltcied by the side of the tank Zr well, and should then Le
distirbuted at high pressme over the Barrack or Hospatal, or thatit should be filtered 1n the wai ('8
through such a filter as the Danchell's | 1,u4 op no account should there be any storage of filtercd
Water 1n open vesscls, especially 1f 1t 15 required for use 1n the waids of o Hospital or Barrack

tave been alrcady received fiom various stations regarding

ot so guarded as to prevent the risk 6f 1ts wfection by the

§, and the question anises, 1n what wal, may tlns oceur under

bed t 1t scems probable that water gy become the propd-

Cholera excrcta whuch have found accesy 1 1t, and this has, I
K

It 15 evident from the reports that |
their water supply, that the supply 18 n
Poson of Cholera, and of other discage
the circumstances that have been deser,
gator of Cholera by dl%semmatmg
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think, been abundantly proved by the investigations of Dr Snow and others, who have followed 1n the
same path of inqury  Certainly, if the evidence, these 1nvest1gatorns adduce 1n support of ther
view 18 not absolutely conclusive, 1t 18 sufficiently strong to make 1t ‘reasonable to act as if 1t wera
80, 1n considering the artangements for the supply of water to a very 1mportant section of the com-
mumty So strongly, mndeed, 13 this opinion held by some high authorities on ‘t‘he subject that, 1n
a leading article published last year in the Medical Tumes, the letel‘ says —*‘So that the occur-
rence of a single case of Cholera on the banks of the Thames, the sef, or any other obseure river from
which the London water supply 1s derived, may, at any moment, diffuse the cholerine all over the
Metropolis,”” and, if this be a true statement of what may occur fiom the mingling of cholera
discharges 1n even a very minute quantity in dunking-water, the.present mode of supply to our
g fall of danger And the danger 13 the gieater, because neither chemical mor
troops must be fu h can detect the poison even though it be piresent in fatal quantity, and
:‘milh oscoinca,l Zesleichue;tlona‘ble that the means ab presentiemployed for the removal of the poison
al;le Weol‘r ;e :; ; uscless Whatever this poison may be (whether hvngmat]t:r l?f g Iowhsoxt, a;;
Dr Doale holds, or matter 1n a state of change as Liebig supposes, or as Dr Richairdson has st:

e s 4. an alkalod), 1f 1t be placed in pure well-oxadised water, 1t will more or less
more recently suimise ,ha 11 believe, much would be accomplished towards this most desinable
quickly decay and vanish, Q;Lwat“r thx‘;ﬂ”h ammal charcoal , for this method of filtration may
end by passing an infects t vndatlona and 1f 15 should not effect this, yet it would certainly
destroy the poison by causing 115 0 atter th’at the powson, 1f of the nature of living matter, would
80 punify the water fiom organic N But thouzh 1t 15 not possible either to detect the Cholera
probably die for want of pabu :mto remove 16 1f 1t be present, there 13 much comfort in the consi-
poison 1n water, or with ce;t‘ulnogerly placed and protected wells and by delivering the water upon
detation, that by the use 0% P xposure by storage o1 otherwise, we altogether prevent, or, at any
the constant system, avording 1ts e fr of contamination  On the other hand, if the wells for the
rate, reduce to & w1 th dmasn rotected ground, if we leave the wells uncovered, and allow
water me ug l[Ii{;edpby servants and passers-by, 1if cattle, with their attendants,
" 0;1 ueuenters may wash themselves and their clothes by the well side,
1 Ze(tlhc water they may use any utensil they please, and 1f no means, or
while for the purpose of draming revent the return of the fouled water to the well, then we do,
tahen to pnm on to avery great degree, and perhaps bring 1t to a mavi-
am pital walds 10 an anangement which might more Justly

supply of dirnking
them to be mdiseriminately
come to water at them, 1f al

very madequate means be

indeed, ncrease the r1sh of cout

raum when we expose the water 11 the hos
be called an wfection trap than a filter

hecome & propagator of Cholera, 1f contaminated by sewage, the sewage

Then, agan, water may £ the disease, or, when received with the water into the alimentary
either contaming tho 87 9 1 :n which any germs happening at the same time to find their way
canal, serving as a congenial so1 Whichever view be adopted, 1t may now be laid down ag an indig.
there, can vivify and 1ncrease dinto the alumentary canal 1s a very potent agent in the production
putable fact, that sewage recerve l:,bvery diluted state Indeed, we can readily understand that, f

of Cholera, and thus though 161812 a] matter, no amount of dilution will reuder the water

f germin
the potson paitake of fhe nat‘llui::s gthe d.lutron only dimimshing the chances of the poison bemng
to which 1t finds access 1010 s

Jaoh 1t can find the conditions necessary to 1ts development and increase
recetved into a gystem m Y \sture of Cholera poison and sewage, that though we cannot,
There 13 this to be smd regarding 8 1;11 th a very considerable degree of certainty, recognise the pre-
by any test, detect the onc, WO cmr]r’h the sewage may be present in very small amount, we can, by
sence of the other, and even thouZ ha probablm)’ of i1ts evistence as 1s abundantly sufficient to
the use of proper means, establish such s been placed on the use of permanganate of potash for the
act on _ For some time past, reliance ihe permanganate affording and ndicating the amount of
detection of sewagze mabters 1o Water,cxble mattors present there , and, though this test has been
oxygen nccessary to destroy the putriSnOt put still place much value on 1ts use Dr  Frankland’s
disparaged by Dr Frankland, L ca ranate has little or no action upon such bodies as Sugar, Gum,
objection to the test s, that the pern'n'ﬂi‘lel:l‘t ton , but then 1t 18 to be remembered that these bodies are
Gelatine, Ihippuric Am]d’ fUr ei‘;;ll:onm duc’t% and of a much more stable nature than the putnfy-
much higher 1 the scale of org :
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::(i’s tﬁf:nf;;‘.éoslatlt:r u;to which excreta are resolved when exposed to the action of air, and
disable m,dtter el 153 «101:,1tha,t, under such circumstances, sewage does largely yield readily oxi-
28 doo domzex’-) alnd ‘I* ‘tll‘luc fy acted on by permanganate of Potash (hence our use of that substancs
very valughls n,leans o,f del;e otre, still believe that the permanganate test 18 not only a ready, but a
alone, for 1 18 0o doghs ef ec :;g Sewage impurities in water , only 1ts results must not be taken
1ts contarning reads] oxa:i ac}; ‘at water may decompose a large amount of permanganate owing to
case a3 the fZHowm oy thl lsad e’organic matter of a comparatively harmless nature In such a
physical propertus :1: Y e mnxcatlons of this test must be taken to be of great importance The
of the waters consumes n;’ Wz waters of a station are alike, and may be tnexceptionable, but one
be very confident that tzc mflre Permanganate than the others , 1n such a case we may, I believe,
mcreased almost by certa,mbe ;‘vet 1; somehow or other contaminated, and the suspicion will be
or Chlorides, or st]] morey; 1618 found that the well contains Ammona, Nitrous Aad, or Nitrates,
The permanganate tost ma, Wdo 0;‘ all of these, 1 evcess of the amount prescntin the other wells,
ahove , for ;’S i thy I:'Ih et; fail, owing to a cause dufferent from that which I have mentioned
Power may be s great,tha,:uc be soil may receive an immense amount of sewage, yetits oxidising
Nitrio Ao, mag reach 1ty ":Je’;;f wu:tthe products of the complete oxidation of the sewage, namely,
Lability to pollution should a direct [;Z;s::d downg 8 inbieate not tho preseat pollution, but tho

! 2o be open for the sewage by any chance, but then 1n

this case, the
2 presence of an amount of uitrat 3
indicaten vory early vt e es far 1n excess of that in the wells of extrimural Dalhy

- e

/

OIS Gano

As a ver
especially sewsa: gi‘iciieiaazoflof thcladablhty of the means we ars now employina to deteot impurities,
the well 1n tho bagaay 1t th,e : wou < alduce the comparison of some of the Hazarcebaugh wells with
excopting that this gq oy 13:Lme tation  The circumstances of the wells are precisely the same
18 such, that ag antaran & B;Idrrounded by a bazaar, and the record of the analysis of 1ts water &
knowledge whatever of the mtou . a}i oncs have pronounced the water polluted, thoagh he had no
mperfection of our meq e of the source whence 1t had been taken And though the allowed
ans, and sometimes want of care or ability on the pait of the analyst may
t10n of an 1mpure water, I am satisfied that very valuable results will
he present analytical commission, both in the way of the detection of
18 much bad water 1 s ’ba“(: of possible causes of poliution  Of this I am asswed that there
lamentable want 0ff0res1vht5;n :hr (511'0){33 bith Eiropsan anl Nativo, and that there has been a
0 old water-sources , bu: these tli 13position of tanks and wells, or of new buildings 1 proximity
Past fow years hag shown thet badmgs were done bafore the experience and 1nvestigzations of the
other in the relation of cause and egj“e!‘, and many diseases, especially cholera, stand to one an s
Do excuse for the man, offcral o nolnvcﬁm, but now that we do recognise this relationship, there 1s
10t0 & pit besrde hug house well, o lead‘o cal, who digs a well near a privy, or empties his refuse
wate1 18 supplied  Such 4 prc:c d 3 the washings of a bazaar 1nto the tank from which drinking-
© u;e 13 almost eriminal 1a 163 carelessness » and since we know by
) :0;130“‘, and will spreal wherever sewagze contaminated water,
s m wa}'lmmatlon should be at onze acted on, and the more readily,
ich 1t 13 1mpossible to obtua wholesome water, and to
®r7 extraordinary measures. ’

because ¢

here are very f
obtain 3¢ 7 lew place

without resort to any v

Office Memorandum from the Secretar
to the Secretary tothe Go y
1868, Ny 181, s

to the Government of Indua, in the Military Department,
Oment of India, Public Works Department, dated 9th July
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The unders,
gned
Public Worky Depart:eil:
during 1857-68, a4 the seve’r

eeted to fory
the acCOmp

Anyine o
al large Sy, Jing Report by Dr Macnamara, on the water analysis,

Yions 1o Bangal, with the view of precaution being taken to
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I d fol‘ dllnklno pu pOS S, 8o iar as mfly‘
Fte Yent the pO'lllﬁlOIl Of W ellS mn Cantonmcnts Whl(:ﬂ are use o T C f :
p‘ t bl land &183 to the a.doptlon Of Such measures as may app tO be a8 b ¢ Iur 8in lng
be raciica C, b} ¢ ea\]' i( 1 f l
new Wells Whel‘e lt may be fOund desll &ble ]’ . . ,

the Governor Gener
X labilslf::(;?;:iilorthy of consideration whether arrangements should not be made for a ten-
18 available,

T O et quested to the remaths on the Dinapoor water at pages 12 to 14 of

3  Special attentiom s Te

the Report
e

99nd January 1869, No. 200.
Commounicated to the Superintend-
ing Engineers for attention.

No 390. ORDER THEREON,

[ MILITARY WORKS, No. 30.
(True Extract.)

Colorel, R. E.,

Secretary to Government.

_ To the Superintending Engineers
v Cal:';;m‘ B Kennedy -
,, the Samtary Commissioner.

Military Department

ixd G A, Turton.
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. 1 possible to give them: s
g
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PDated 18th December, 1867 RS
: [

From—F N MAacx A'M aza, Esg, M D Professor of Chemastry, Be'ngal Medrcal College, )

T'o—Sec elary to the Inspector Gene? al, Lower Provinces ‘
he work of the Medical Officers, who were ‘engaged

t upon b
K Ihave the honour €0 repogun[:]g last Apnul, May, and the early part of June, 1n

apalysing the potablé waters of the Military Stations named

Rareilly
1n the margi? and T have added the reports which I have

Lucknow
Allahabad )
Cawnpoor
Pinapoor
HaLareebaugh
Fort Wilham
Dam Dumn
Barrackpoor
Chinsurah

Peshawur
Ferozepoor
Umballa

* Delln
Axna
Morar
Saugor
Jubbulpoor
Meerut

[ s

ol

recewved on the analyses made during the past rains m the
ewcht last-named Stations Owing to the absence, on sick
leave, of Dr Larkersteen, no further progress Has been made
jn nvesbgating the water-supply of the Central Punjab
Stations  Dr Hurray Thomson was prevented by Ius duties
at Roorkee frog vgsmng the 1:-['111111 IStﬁtlonsbtliur;lng ,ztpr]l and
waoed 10 the WOTK, ut as 1t 18 higlily desirable that the waters
May He 15, howe}‘lrg‘rlﬁ(i)‘z Zi;?ﬂ’ged before the commencement of tie aamms, I beg to suggest
(‘:{; tthoq(:; ?)Ea:;}oeni&dw&l Offcers, who have haﬁ 1h§ necessary experience elsewhere, should be
at on : tdry season STAT
tations during the nest hotary seaso -
depu;;d t((; e Hﬂ;f was to have beed employel 10 analysing th® Xaters of Campbellpoor,
r Center, V(Vi Deshawur, Was able to acconnlish the work at the Jatter station only, for,
Rawul Pindee, ain lof chole;a during May, his ervides were urgently needed 1n the detached
owing to the outbred wag detamed 1m Lucnow by lus daties as Officiating Santtary
camps  Dr  Orton, Who Fyzwad and Seetapoor, and Dr Jameson was
*Officer of that at¥ Wa:t the Doyal Jal from >roceeding to Benares t1ll long after the ramns
prevented by bis duue: therefore “ypon the Wabts of that Station will appear 1 the report
had setm, Jus "elpog lyses These and other banges in the analytical staff have mterfered
upon the auturxmathae rs(’mesg of the wor Stil a great deal has been accomplished, and I
considerably ¥ porgs of even greater vale, and more conupletely rehable, than those
feel confident thab rtbee obtained when the »xigencies of the service allow of the con-
lutheglto beergpllﬂ'yr;xv;nt of those Medical Ofces who evince taste and ability for this very
inued re- -
special duty . ort depen's not solely, or indeed chiefly, on the great
The value of a;vz‘;zrﬁ“&}’cllyudﬁ: but gzmly upon the truthfulness of the plctuare 1t
accuracy of the aﬂ;g’ o of the W ater-sapply ofthe station, ponting out where 1t 18 liable to
resents of the conitio p any of B separate sources), and how far 1t 1s capable
contamination, (exther ats a wsure such a reporb ninute and well directed enquiry 18 needed,
of improvement But to elr;l fcer new to the work and fresh from Home will ”
and enquiry of 2 ‘éagreuw 1 1nstituting andt 15 evident from the experience of the two
nec:ssanly ﬁn& :t ;S f;“%t ¢ pruory have becrexpected, the analyses differ very muchmn - f
ast seasons thatb, gt @ L. " though
for thys specual ?0:11:’1 %]{%czrs whentered the service before the estabhshment
heen logie doﬁ t these gentlelen recewve the best course of training, 1618 ¢~
endent curse 1n a working chemist’s laboratory, still I ¢ - -
g trmed will fa1l when thrown upon their own ;
geedn .anatomy fals altqoether as an operatlve¢

of ti oulse
ot e hort of an mdep
a few of those who are tht

fear that not o xnan. who has B

- searsetuin, g 88 TN teacher of ractial chemstry 15, that ve tew 1ndividuals out
eacher 0 : Ty
! Surgeon My eXPe"fﬁgeq?;ﬁms necessarg to rake them successful analysts  Very few will

mnicalinalysis , many students appear ncapable of

. of a large class have
whih acaidentally obtrudes 1tself 1 even the:

for che

f error
recognising any error, Or SOUrce o ,

1

simplest processes, whlglelegg e;;;r 1115; pgjitent tbmselves with an ymperfect result

persevelance and exe” tlc;ned which must gre nse to fulure when guch students are

dﬁﬁmenmes might be menresoulces» o specmuy 1fthey have to employ processes and apparatus
: rown upon their oWR e not been traned If a man has a taste for analytical chemis-
o the use of which they b ssesses te natural qualifications for that work, and he

0
:?1'1,1 lcterl:la hi%rh?; kgug);t;ge ‘tj{]a:n h:m?ortumty oers to become proficient 10 1t, and I therefore
mniy ]

hich arnved at
a1l to one bach of Asqistant Surgeons, W
tchllrgfxttthe plan pﬂrb:ssaé:a:g&“l 7 be pursuecwith others, and that volnnteers for employ-
m‘z o 02;; anght vgrrgc& 2 lled fo and that those gent}}emen who reglzterftheu
he ana. rha t s of the service permit Of an
names sbould be prefelentldlly m w\ht)l he exigencies p y

selection being made ; d for f
Appmafus —The twelve sets of chemica) and apparatus indente tom England

fubution 10 ipnllast The apparatus Was generally well
rfached C(‘ilcmltldl 511 ;0121?050&3 ‘\2011]1{, ut the 'pxeq appealed to be of unseasoned wood, and
chosen, and well adapte N been more reely used, 1 the place of glue, m fixg the

screws maight with advantage |
partitions ° Unfortunatelv&ﬁw most mportan piece of apparatus 1o each get, namely, the \
balance, 15 decdedly inferior, clumsys rouglﬂynade, Qifficult to get 1nto goo working order g
" | B !
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and ve ! . Dr. Center nest examined the water taken fiom the tank which supplied the ¥7th
£ 1 recel?(’:dalltag; %1:; Vivrm;g ;ndlcatxons unless used with the most extreme circumspection. i !l Regiment, This tank 1s filled by means of l? ;vatefc-l;:ou{)se ablgut .‘Zg yzurd(sj n lenlclgth, con&
plaints from every one of the analysts ¥ dino the want of | pecting 1t with the main stream Just below the arrack yard 1s a Lorn-mil turne
1n the bal ysts Yegaraid 4 of accurac } g Wl s
obtmnfsza’; ;ﬁ;ggﬁf;g{j‘; that account that I have not laid stress upon the reported result}: { apparently by the stream, but, however this mzlxly be, the ve%eta}kl)le re(fiuse from the mill 18
to establish them I hgvés x:\ﬁgt?feaﬁ Whl:}? very1 aC;: uratetwe‘ghlf gdwouid o fr opured fihrgwxaupont;:]he g round hnearD:h%i)Ia:tn;s o(z)fmfn:ucsetge%l?g ea;;rmﬁailr:n O(Eii;l};s.stagglrf 1;;;1;1?{
. the bal ong the analysts most minute wrections for usin » indeed at the time whed ’
alances, and I hope that, by the aud of these mnstiuctions, Inaccuracies may, 45 far as 1% AR the dram from the Regimental wash-houses §pened mltO thetstrea.m J?lsilbetloﬁl thf 1111{111; atnd
waters 1om analyses 1 appeare L4 e tang water

0ss1bl

‘ gltend:(,l bleuagmded & but I am decided 1 my opinion that the balances are unfit for their added 1ts quota of pollution to the
made fo It?h pose, 5\1“ 1t will be most satisfactory to learn that the apphication I have already 1esembled that of the stream higher up 1o 1ts course, but contained mitric acid 1 addition to
r their re-placement has been sanctioned d, and an mmcreased quantity of chlondes

I ammonia and nitrous acl
commence the report upon ind The water fi the tank belonging to the 45th Native Tnfantry was next examiped The
which were exammed by Dr Celsxter n i\{ldual stations with that on Peshawur—the waters of tank 18 fi da{)?r ll'ona from the ma?n stream, and also by the drainge of the parade-ground ,
1 May and August Dr Center reports as follows — ed by a leader from 186 100" Cives from which fall nfo 1t and’ at the time of

y nded for 1ts protection, but old and useless,

Y

1t 18 sheltered by tree

“The water-supply of th
e Station of Peshawur 18 from two sources—from wells, and ! Dr Center’s visit, 16 was wovered by a mat 10t
T 4 \
\i Sources of water supply from a cutting from the Bara Raver made b and partly mmersed 1n the water The water of this tank resembled that of the tank
; ton Silkhs g » Y , belonging to the 77th Regiment, but contained more oxidisable matter, and a larger amount
“The native t . . ) of common salt
: roops use the stream wator only , the Buitish troops employ both sources The tank of the 13th Bengal Cavalry 18 connected with the stream at a pont still lower

The wells are very d
y deep as the station lieg on a long ridge of low elevation, sinking away 1 1ts course , this tank 18 reported to be well kepizi but:1 connected Thht tltule stlleam gy a
q and 1in close pl‘Olel Y 0 the place w ere

. towards the east , the water-b
the east of th ’ earng stratum i not far from the surface The round towards nders amongst native house
Fort and th(te th;tav::;zn; gom about the lnes of the 13th Bengal Cava%ry towards the :ﬁzn]:frls:sh;ﬁggegemment are stalled The water closely resembles that of the tank of the
the ground with a stick ﬁ;:lee-Z ard, and ag extremely crowded one On smply rasing 45th Native Infantr; i
as to whether the west and e:}esa_ff bonesae seen On enquiry of natives and Europeans The hospitals of the 420d Royal Highlanders and of the Artillery are supplied from
greater part o the station was a grave-yard or not, conflicting Lo Ma.ckesgn’ls s%le?i the water of which 18 cousidered very good  The well 15 100 feet
! 3

accounts were received
A P Oirztrn ntlgll?.lshof the gnl, 1t seems most proba.ble that there were small d d vields an am le supply of water , 1613 imperfectly protected by a roof supported
¢ hamlets eep, and yields 2 p d about the well 18 carefully guarded, but the mud

“The stream flows f on four pillars Apparently , the groun

branches  Secondary strel;;]n west to east through the station, dividing laterally mto two lately removed from the well should not have been placed Oveti thedsurffaccf of ths sunouudmgf

others flow through th s run off into Fegimental tanks, others urigate the compounds enclosure. The water, as shown by 1ts analysts, May be considered a fairly good specimen Y

even more on the 885023-:3 ar:t The water 5 fiable to be POﬁUted on the mai, or so£et1me§ well water , 1t conta,ms,tra.ces of pitric acid and ammOoRia, wlllnch mayfhave al questionable (g;gm?

s o -

i of the careless and d13gu3tl};,, i?:é?:‘s It 1 notorious that they are polluted, in consequence if, as I have been lately nformed, the space where the weli1s, wz;ls zrn;]er y a grave ?r al;r "
usually filled at mght 1t 18 recom of the patives, To guard against this, thy ganhks are The Artillery are supplied from a well about one mile north of the station 18 we
or a mud-wall. The Regimental Eended fiat main streams should be protected by g fence 1s only eleven and 2 half feet deep, yeb 1t always yields an abundant supply of water, for the
be as short and well protegted as possl;\t)}fonm should sce that the streams £oIn3 to t&le}tanks level zf the land falls considerably towards 1215 iocaht%', a!l((li . ﬁurlelce sprm%% ocm]tr n thi

. © the well, and the place 18 a avoulite resor

. v e old grave all aroun s :
“ This stream enters the station fro b1t Cutt n}‘ d ' . ir‘lel%lib%mhoog. ;g,kéiffeagf whosge crag‘;‘ had, at the time ot Dr Center’s visit, resulted 1in the
! I to the Regimental tanks as 1t pasces thm thewest and flows throng? }u 10Ssare I 1 ) ‘ - or dholnes, 146 P f erous stagpant pools of water A fakir who lives at one of the
4 1rigation, and for filing smaller tan} @ hne , others are made through 't l;ﬁﬁglmundslfor . formation there {.) nuan B8 arently the guardian of the place, reported well of the water,
water for three purposes, for drinking s , otlrs run through the bazaals Thl’ gupples | neighbouring tombs, an Pt% T 50, even thougk be un Jerstood the purport of the nitrous
of the station 1s removed by carts unigaton, and for calrying off sewage ?SO‘I’ ke, , ang probably (i” oul(é cc:g:;ggi which the water contains What with graves, dhobies, aud the

¢ and mitric acids and & é ,
¢ About the muddle of the station the yyun stream divi des , the two bran qheé acting as vsits of unwholesome pilgnms who resort to the fakir's, the well must be a pernlous one to
main streams, and giving of secondary by i The water 19 méde to run through different those who are compelled to drmk 1ts water
i parts of the station at different hours 1f t?x:d?am 18 lotw Tho Jail well 15 about 50 feet deep, 1618 atuated 1 the Jail-yard , wateris raised from
[? ste >
(‘lTbe &nam stream 1s quite unproteétedb s O otherwise It flows through com- it by a Persian wheel, and flows from a spoub nto at srilallbtr;a:gnr){) hcxs;c:fei ﬁlloe,;i1 ﬁltgvstt}gne
ounds, and at the roadsides laterall Y fw* Taré built close beside 1t,’'and cattle 4 |. and thence 1nto & second sumilar receptacie, ut the bheesties, P y with a
ept close to 1t 1 Y» Datives BGuses are j and charcoal, &1 nd charcoal fill the water-bags from the spout
b P ! various places 1t 1s quitepornmo® to see natives :vashmg their bodies and \ : . right appreciation of the value of the stones e e well 85 the waste wat
alll 18 M _houses of thed 1men uck 1n )
i utensils 1n 1t. A pucca dr ade fro wash-ho £ the 77th Reg t direct ¢ s * Ghurrahs for dyeing urposes are stuck the ground close to the well, an aste water
% the main stream ” b0 ¢ ©G | fromrf];es 01{1 Zonezhﬁr with the refuse from tbe dyeing processes, runs to 2 n%g}{bouruﬁg
A . we t
e D Centr ot _rpiben, 38 anaustnee o bow e aecmgty | o Tl ogtor i U P, it s SO g ok
g be polluted, while 1n company of another Mecet! Officer, I observed & native suddenly tak, 11 site of an old gra.ve-yard The water of the we y bad, p g
- 11, vomitting within a few feet of the bank othe MR stream 1n the 42nd lines” en N i be condemned to drink 1t 1t and bad, but 1t d only by nat
S 1 find the tollowing notice of the water-appl of Peshawur 1n a rejjort on th A w 11 1n the Fort 1s very sa's ad ad, but 16 18 1sC native
er-apply & epy The r fiom the well 10

, E isitation of cholera 10 the 931d nghlander;?PDr- Munro, the Surgeon to the Re&?,?f“c ; . Workmenzﬁgloyed there  Water for the use of the guard 18 llorought in by bheesties from a

Pl published m the Sanitary Report of the Arrg [odical Department for 1862 —The Bnt, ; § surface spring at the head of a dran 10 the neyghbouring jhee )

;‘, supphies the station and city with water formllt, urposes of domestic use and 1rngation ara e . Th S 17 of Peshawur 13 « generally considered wholesome »  If ito1s so,
its waburs are led mto Cantonments through refibial channels that traverse every Street,’;:si , 3 ) Dr Cenie:v ﬁ;ﬁ‘;fﬁﬂze correctly descnbed 1t, but I suspect his description 18 fanly drawn , and
4

hese chan ' 1 sently needed to supplant the present water-supply,
n e measures ate ut

are simply ttches, and, 1n most 10stAnces, v ola d, which ndation of '311: eltﬁgxl-l %tybxl:értgénff gxllag,rtestan well, or t?y bringing water 1nto Cantonments by means ot a

houses , they are neglected, dirty, frequently chohtd up with mud, ﬁ““lc 18 often exposed Pipe or closeé @ educt from the Bara Biver. *

for hours and days, Whet the water 15 out of fr07) 5;1? locality, %d ;;I;egf off 1 another F ! Dr D. W. Palmer qisited the Station and examned the water-supply,

'y 4 —— . d ’

' direction There are mules of these dutches vitlant ch”&fi‘&? occupled by th the largest and . dunngerlc;zsipo;rme I.t];le ' weather at the time Wwas fine, with occasional dust-storms ,

" 4

i
11 public bul d t y rden or compound., 'l
~. close to all public bmidings, and run througi evay ?: g o dhan the Tou

: dirtiest runs close past the barracks and hosptals w bed be L e 21st Hus X
. ts be ing higher th sars, | fem °

and also close past the barracks ocoupied by he -7 ’1;105'0 enclosed byhsucrh d:t?h::e foundar P;Zature 97 n tho e 1 lied with water from wells, which pass down through

e Cantonments are entirely SUPP 0 1 ahout 50 feet), sand only has been met with

the sand  So far as the wells have been 4
ad the supply does not notably dimmnish during
The wells yild o plontift supply of HA'CL ‘o of Dr P%)ger's examination, contained much

, at the time 9

l re-filled by water percolating the soil. Lored whal st to contrct
v epe1ally const ered wholesome, a

Pecul'f:: s?nﬁ?ra?fe: ];e<f1§::-1:’3)rl§1gthe cagse of which 1s not explained.  Dr. Palmer believes,
Y that, with the exception of the water of the

tions of the barracks The Artillery banacs ¢ % of Peshaw e
iderable stieam from the same miver flows rough t{]ekﬁggs ¢ flth a‘ig tﬁrl(lfh the tnhabi-
tants use for domestic purposes, gnd mto yhuich a,} wn, and which
face drain of tie city
appears to act as the main sur Les shove the s
The stream riself was examimed by Dr }ente? twoflel Jisable org amct;tx?er .I::e found
’ the water hard, and containing & constderabl. quan® 1 o large amount i drlr:mi)ma
| and mtrous acid weieé also present The liater 00‘(‘1 unpouuted, 1t would yield & vesk) ved
constituents, and 1f the stream could be kep{ clean a1 1y fair
dnuking-water. t as the result:,ﬁ, of hus analysis and enquiries
, N o,
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by wells 1 their
idythe ! applied partly by the aqueduct, and partly by
iy (?1 H ; i f ) f 11nesThbeult:I::l:}?eI;lvf;;t‘rznaﬁ: Eguedugt falls al;}lo;t 311 the holt vs;_ea::::er; the men are at
e S well’ water of the Cantonments 1s of good quaht , : cues il S0t o et 3 :
g quality Unfortunately his that season chiefly dependent upon et tho Ny aro o bed by Lotached

analyses are 1n 1n some points defective, s

, and further enquiry 15, I think, necessa Cavalr

- positave opinion can be pronounced regarding these Waters 17 before & wellsThaugocsﬁg: 8{ :{:z gng:zz Infant);y hospital 1s filled by a branch from the duct ,
3

-~ 4

The Euiopean Infantry are chiefly supplhed from three well ' 1ts own We '

Soldiers’ gardens, surrounded with tfees%ppr Palimer nOtlcesstha?nli ::qih;zg ;s c(l,n the \ the Native Infantry hospital h:i e water drav from the Tangra and Tangree Nullabs, I
prevent dead leaves fallimg 1nto 1t The physical properties of the water are report Y v tlo - As regards tho prop,ernesl s that they aré much alike, and of very far quahty, vot
excepting after a dust-storm, when the water acquires a disagreeable smell P Tlelu o0 s gather from Dr Palmer’s ana,ﬁy o orains to the gallon of dissolved constituents, not wjuriously
contamed a moderate amount of dissolved constituents, but the ;ermanen;. Lard e water ' containing more than twenty-17 Dd;qable organi¢ matter than 18 usually found 1n properly
great, 9° on Clark’s scale 1f the report 1s correct B cress 18 very i hard, and vot contaiming - ypply which these wells yield 1 very hmited, and

Another of the th the su
meﬂs 1s No 81, 1t 1s not far from the Soldiers’ garoeng, and its water re::fngllgvet-ﬁ:nnfoiﬁd 1 situated shallow wells b Uﬁizrt:(f ?xg them cont nuously for many hours
well just referred to The other of the three wells, No 79, 1s situated in the Eur‘i)peaz they ;undddry if wa,tert ) g) Pl;lmer o analysé b water 1n {ho cisterns, but he exammed the

t did not occur to V¥

Infantry hospital compound, and close to the hospitalb E
pitalbuildings  This well 1s 1n th | Furopean Infantry and Cavalry barracks, both
hood of the other two, about equi-distant from each of them, yet 1ts water cgnrig%hbour- | water 1n the state 10 which 1618 dr;zksg‘ll:i]: YetI:f Dr Palmer’s palysis are correct, the
f{ﬁg? dlenoreIdlsSOlvid cosgtltue:ts, n;lore ox1d1(sia})le organic matter, and double the amosm‘x,;3 l:)};’ ! of which are suppllled ft')rom :Eecs(:) tamns almost twice the amount of dissolved con;*tltu%n{;s
1des suspect contamination nas ensue rom 1ts proximity to the hos ! water of the Cavaly arra Loth contain & Very Jaree amount of readily
spital buildings i from the Infantry barrack , PO 5
; present 1n the water 1ro
!
H
!
|

cluding the cook-house s th torns
seribes to the water entering the €18
. The Artillery are, oxidisable organic matter,bvzhlxlc mDall; eSPﬁ(l)rEE;O; oL e state of thec " torns or barrack Slters,
No 73 mn the lwes, the other 1n the hospital compound Unfort through uncovered ducts, ut be
analyses are very defective, but 1n both cases the Wateis appear to bo unately the ieported
tain a large amount of oxidisable organic matter, both waters also ce very hard, and to con-
of dissolved constituents, the water 1m the hospital well nearly 57 ontained a large amount 1
belonging to the well 10 the lines double the amount Dr Palmgrams to the gallon, that }
the large amount of dissolved constituents m the water of the i:s]ts I1:lnab1e 'cc:l account fgl; |
~-mentioned Well,
{

as appears from Dr Palmer’s account, supplied by two wells, one

and ’%el: faul‘i may 1\)1e ;?nﬂtl}iniﬂumpean Infantry hosprtal 18 also taken from a cistern supphied
e water m us

by the aqueduct, but no report 18 made upon 16

the Racque
Thg ?rtlller{nl:ros[:;t a{}y“fg)rglth; hot wgather , the water holds 1 solution & consider-
water, daily runinitis

bl t of saline matter and 15 much harder than the water of the aqueduct
able amoun »

he hospital
h und, about 20 yards from b

The Cavalrytﬂosp;téla}lgeu 1 W of dlssolv:ad constituents, about 50 grams to
buildings , 1ts water co g

t Court It yrelds put a limited supply of

thinking 1t a very Lad water, he wrote strongly recommend

discontnue 1ts use for s men, and to e?nploy 1 s lﬂ%;re'gdté]}? Commanding Officer to
neighbouring Native Infantry hnes. At the time of Dr Palmer e water from a well m the
been diiven mto camp by an outbreak of cholera ers visit, the Artillery had

1
, The Native Infantry at the station are chiefl

Lesembles that used by the European Infantry Ye sllx?gg-l;:g by two wells, whose water \

yards distant from the well m the Artillery hines already refe (;)f thefe wells 1s about 700 o

the water 1n the well of the Native Infantry lhospital the bes:re to ‘Dr Palmer considers :

the time of s analysis, only 15 grains to the gallon of dissoly 1 the sfation , 1t contained, at ;

nitrous acid, and a very large amount of oxidisable organic med constituents, but it contained !

e e R

h traces of ammovld, and some mitne acd ; 16

the gallon, very 40 ot t stances of 1ts position

o the circul

35, 1 suspect, contaminated onoe sed by the Native troops contains tmuc}lt{:lnorﬁ ;11s(;

— e Nativ

The water1 s, and 13 much harder than the aqueduct wg,t,er R eatrlz}e] wta,asetreo the Napve

solved constituen s;:i 5 od as having browmsh colour, an an ; g aste. Toc wel o

Cavalry Hospltdl I8 s deserves articular potice, as 18 water 15 used 0y the poy’ 5

the Native Infantiy lines desertes ¥ he water 18 Very bad, containing s much as

atter. ‘ ¢ falls short

The only other well examined by Dv Palmer was that ; i the supply from the a%usls‘:glved constibuents s Lts use 18 said to cause diarrheea

Jesembled that of the north well I the Native Infantry 1111 the Fort; its water closely * i 92 grains to the gllon © fact, that the water-supply of the Cantonments of Umballa 18
amount of oxidisable organic matter ’ 1nes, containing a shghly laiger '1 1 believe 1t 18 o1 admitted a¢ Jefective and very bad Many reports have

very defective, and that for the city, bﬂc;trx g;rz Lefeo itee of O  coors appomted 1 1851 to

Y

|

I gather from Dr Palmer’s report that there would be n ubject, especid f R E, Su srintendent of

o difficult - - been made upon the subJex® 3. by Captain Crofton, , Dup

?(?r(;:lnvamt‘;ht%aﬂe%ggilxﬁ:ppxlj)c’) gilfgltrb:sv:;}lsg 3263:33) the station 15 1"11 {hllrsl S;Egleﬁ“%a]fenge !; enquire 100 the matter, fm% agj;g;&?xelnig (’)f zllese reports the Ta,ngiree gelts gex;]etgp%rﬁdt{g
: ' oy ¢ > 1 Surve n e 4 £ water tor Canton ents,

appear to be badly situated, being all adjacent to buzl o the Sutley, the present wells tllgeﬁgu;ﬂ 83«;;1]&3; gr);aﬂy added to the avallﬂfaﬁ‘ﬁgﬁg :od‘the Lo o f an ample Lapply of

dings B hould be .
provided for use 1t the Artillery lines and hospital, and I cannot belrzeihzf]:efb %,2‘31 be supply 18 still deﬁ?eix}tl, and 10 the city ?iggc]\ency g omes bave o opoued ©0 D
water 18 very much 3

advisable to provide apother well for the use of the European Infantry Lospital at & greater To meet the les distant from
ry hospita
. water by means of an aque

or, 21 m1
distance from the hosprtal buildings. duct from @ t(,) b ?::);htew(? ;ﬁiﬁrlaﬁz‘?;&uated 1o the Tulls, about
» he stations £ these schemes would
Umballa —Dr D W Palmer examined the w Umballa ., or to bring water 1nto t o5t of carrying out either of theseé
June, the weather ab the time was hot ahd dry aﬁf of the Umbaie V;‘er]:n::gshf:?; a?)d 22 mules distant from the station , but the ¢ artosian well  As1b seems most probable
drawn from Dr Palmer's analysis » ouly very general 1 ©

be very great The third plan 1s t0 construct P S g would be _success-
The troops at the station draw'therr sup ILl

mballa that an aitesial
y of water from wells which 2r° for the m
part dug m oF pear th(z1 be(};h(;f rl’gzlg :wo branches of the Tangree § allah between which ;,)t?z seems to me, fust be tried Anotber argumerﬁto o oald not, prove 5 g saccoss,
Cantonment 18 sifuate flled by a gree 18 not a perenuial stream, and shough m the rams 1t “ * Hian s that st o the bormg Al s ul éd Fshould ni, D o5 complls o o
may suddenly become %b wyof %ieat flood of water, becomes <’1u1te diy aftera fortmght’s . ieted W nd wmk—people aght be employ
cessation of Tan ne €09 e nullah touches the northerly 88818 of the Cantonment rumen
3

14, 1t
from a consideration of the situation ¢ ¢ fuoish an adequate supply, this plan should,
! ful, and would, at & comparatl 1 costy o favour of & imal being given to this last

>

and bere are the Artillery or Tangra wells, another elbow of the pullah approaches the

corner of the station, whereil aredmtuated the more recently couqtructed Tanaree e:{wt
Between these two sets ol We sﬁa 1stance of about three miles, stretches an a'qued?lct cov’»\:e b
only 10 2 part of 1ts course rom the Tangree wells the aquedUCt‘ runs along the no‘iit}%ld

| or the second time by Dr Sheppard 1 May
|
;\
west face of the station 11 front of the Artille y and Cavalry lioes » 1t then bxfurcates, enclos 1
g A
|
i

would be an tmmenseé boon if
ere examine

Delhy —The Delt waters N ord, fully describes their state at the tune of s

and June, and his Report, which 1 now forwon the waters whic are used by thihhurto};ean

vist T meed only DOUICE bis ¥ character as the pest potable \vla)‘tefsltl: e:dad‘ooe?
troops  The river water hould be used by the troops 1 gar1ison r h bepa? A s’
and m my oputon 1O other 80! ctthur-Ghéattt Well, which 13 use y the troop

indeed, speak favourably of the water of t eon shat the broops ought pot to draw ther supply

" the European Tofantry hines, and fina]} t of the Native I
]tltl;mmates a? the angle of the station y }‘{absmg w frou nfautry hnes,l

o |

i 1y to the opint
The aqueduct‘obtams 1ts chief supply of W%ierfrom the Tangree wells, and 1 . in the Fort, but I hold strongly
o

of dnnking-water from an unguarded pub
to bring water from the rivet for the supPy ps m the Fort olso, at any Iate for drinking

l} ], and 1f 1t 18 worth the expense and trouble
|

] ¥
,l water might bo supplied £2 the Europeh? j??;tthur-Ghétm Well 18 continued, Dr Sheppard’s
(

|

the barracks and hospitals, 1 think the same

reinforcement from the Tangra wells, the water, 18 rased from the wells, Pt‘rslaicen es '
worked by bunOCkSC ey Tuaes are s : ) o of wheels : cn
The Native (avd ltuated 1 the centre of the north.eae g i purposes  If, however, o 1d be strictl attended to
ptation , they 1€ not, hpwev?fl’ ;upphlled with water by the aqueduct, but by d&ftacézgt \:r)flltshe [ suggestions for 1ts ymproved conservancy ;gbou \ that ax): - ciont system for tho fltration of
The Artillery 278 supphed by their own wells 578 the bed of the Tangree Nyllal, % Tt 18 very evident from Dr Sheppard’s Repor
!
H

.5, which peed mnot be of great
The Europeal Cavalry and Infantiy are gUlPPhed by wells, or more ‘, the drmking-water at Delhi 19 much requn*ed: ani}?s;ﬂxg 1?1%72,: water 18 rendered milky by
which are filled by bran¢ hes trom the aqueduct , these branches and et > the rains

s1z8, should also be provaded for use 11 matters, but these settling tanks need be
A cistern 18 pk’-ced oppOSlte each bariack. the Ppresence 10 guspen n of fmely dlwdedt(lz}zy;rymkm g Su;)ply of the troops

810 ¢
- used only 1n the case of water designed for
N — 4 in analysing and reporting UpoR the L alla waters
c

# D1 Sheppard 13 poW employe

probably cisterns,
108 themselves are

open

e
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The following are Dr. Sh g
g oW f;y re tmopg)ep—p_a,rds remarks upon the principal wells, and upon the drink

“The Putthur-Ghattr Well t
Canal. 18 sitnated close to the terminat 4
of f:r mefti) :.lslllé(l)fl :svsgl}lllugg by any tgees ; to the east 1s a large mo;%%zfoggoszgei‘e:ﬁ Jumna
g ch were razed to the ground 1n ord © debry

: g n order to 5

fx?o;}:i ﬁglﬁzgf 13:11 ;\:’ell 18 3 ;‘a.the:hlarge puddle of water and Iglf(;c etl‘IV: y;’::ef.{%llway (‘f pris &
ge, and from the spill . eng dé

A W A pillings after diawing up the well water T%eree%vig

“The platform of the well 13 too small, and th

, e spilled -
the well, or soak into the earth around the masonrypl gn Vzizer“lrlﬁa{ exther fall at once mto
conservancy of this well are of the worst description ole, the construction and

The Water, When examlned m 186; (:'H)tanleda Sllla”e[‘ uant]t of
1 ? q y Sallne a"d co
(le(}reased d had aISO

“ This 13 a most 1mpor tant water source, nasm
X uch as
s oopea bopial 5 pan o g 15 e de oo g ] o
ouabity ir]) oont Or:}l:n and ’01 e 1mperfect gconstruction of the well ?hOus sanitary condition
qualiy 1’;he i & omll e two analyses which hawe been made of 1t, I » the water 18 not, of good
one of the asl t?ie bwabers 1n ntramural Dethi, and further 1t 15 Iiﬁ] ﬁf opinion that ft 18
this watera 16 ? y raas(ing the masonry of the well 3 feet, and 1%, possible to improve
! fc)M‘p o 1 g elet 1;1 1ameter, the construction of an apr:)n abomtakmg a platform gt
1 1lleda ve the level of the ground with proper ridges, and a q ut 4 feet wide, raised
P water imto the canal lower down, brcken groun’d t raim to carry away th,
and dressed, and no encroachment of buildings should be pernu(t)t t(}lle east should be lezelleg
14 e k2]

Khyrattee Gate Well —This 18 situated 11 lo
W .
sandy bed of the Jumna at a little distance from the c?tr; l:\?a(%l th}f shaft has been sunk 1 the
the wall being several feet above the river bed. » At thig » the level of the ground s
stream near the well, but 1o the ramny and cold seasons fs‘eason of the year, there S
or 120 yards X of 1866, there was one with; lsl 00
n

N l:l‘he supply of this well 1s not depended upon the filtr . "
e}( tl t11:13 sulcclil a maiked difference 1n composition ag ch:tlon from the nver,
of total solids, combustible matter, and mtric acid , byt racterised by the larg,
stitution of the water may be influenced 1n some de;rel; 1618 highly probable 1;hz§1fs &mounts

g e con-

stream which, 1 the rainy and cold seasons, runs under t}lz éﬁ; Ix‘:ﬁlmlty and fullness of the

The presence of such a laige
quantity of combust;
water 1s strongly suggestive of, th: entranc ) L omp oustL
at all seasons of the year e of the aity
The amount of total solids,
cold season of 1866

The chemical composition of this water
th

Notwithstanding 1ts bad qualty, a large Sectlgzi ftlzzg i\?

th(; %jt(]llnflz%:;mel?l%e%%ﬂi?es%tﬁé’e Infantry, and severalaEuro

g}? g Lty 1s excellent 1 drankve that 1t 1s Jumna water, pean residents of Duriya-

tweargugfll)t’s S s s offect onthxs water for some time 1n a;lgcéhe Europeans think

:endency to dharrheea  As soon ag Inﬁz d‘?s the production of dyspebtxltshout being fully

ceased to use 1t scertained by analysis the quahty{?l;ﬁms and a
water, I

The Medical Officer of the 25th p
e e S S e i o
b ba.

m the number of Delhi sores when "t
to spread 1n those gores that were heahn[;?’ canal supply was s foppe
(-]

Delha Gate Well —This has beep
situated on the lstlde of a dmuch £ eqﬁiﬁigﬁuﬁf hu; ohl(;gh
eepul tree spreads its gh roa
}clr(:)‘:ls:li ’toacgtcl? the splll%d water bﬁt’lches over the well  Aroung
ed water 1s of a dirty brown colour ‘:‘1 there 13 no diain to carr lt,thfef well shaft 1s a masonr
amumal matter derived from the bodia d 13 offensive to the smg’ll off , at times the collect
S and clothes of those who ba perhaps from the dirg gng
Since the analysis of 1866 was maq who bathe on the well plaf, and
combustible matter, and nitric acid e, there has been a Platform.
earthy salts, of which 41 grains existo 1
their most objectionable forms  The e

Clarke’s scale

This water 18 unfit for drink
notorious cholel‘a.-pl‘Oducmg Weu 1n E‘%a"dlt‘ 18 Of worse q‘lallty thau t]
1t surpasses Some of the very worst of Street, Golden Square, Lon donlat Oé)talned fiom the
1 80d, af thig g
’ eason,

R D Thomson Of the 44 analyseq t
m ers analySed b
Y the late Dr

1n no nstance was there so large a tot s
quantity of combustible matter thay tit residue, and only four ;;gélrlsthe Marylebone Wells
contained g ’
greater

for the water

ble
ramaor;nﬁtter and nitie acid 1n this
S¢ DY percolation into this well

combustible
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The old Cantonment well 13 sunk mn a large plam, formerly the parade-ground of the

Native Infantry Itiwisata considerable distance from any trees or buldings, and far away
from any sources of contamination, the sides of the well are covered with a luxuriant growth
hich) below the water-level, There was no vegetable

of algee or conferve (I am not certan W

growth 1n this well 1o 1866

The total sohds found 1n this water have shghtly increased, and the amount of earthy
salt has considerably decieased , the total and permanent hardness have both dinumished, and
the combustible matter 1s present 1m shghtly larger quantity than 1t was 1n 1866

The deep wells examined were only two, viz, the Indaree and the Kazee-ka-houz

Indaree Kooah —This 18 situated 1n the Kuroojapool Bazaar close to the road-way It
13 covered by a large peepul tree, and 18 surrounded on three sides by houses , numerous
pigeons live 1n the well, the water 18 much esteemed by both Hindoos and Mahomedans

The quantity of total sohds, combustible matters, and earthy salts, as ascertamed by
t dufferent seasons of the year, are very moderate and umform 1n this

two analyses, made &
¢ contans a Tather large amount of lime and magnesian salts, v12,
ss form,

water, and although 1
23 50 grains per gallon, more than one-half of this quantity exists 1n the most harmle
dissolved by an excess of caibonic acid

nd magnesla
or at different seasons, and the depth of water

osition of the wab
f the supply being obtamned from one of the lower water-

a8 carbonates of lime &

The uniformity in comp
1 the well, lead to the supposition 0

bearing strata
Proeons live 1 this well, and although not productive of much harm,
F ould be preferable to their presence.

do any good , their absence W : , -
-ka- 11 1s 1n the heart of the city, situated 1n a triangular space forme
The Kazee-ka-hovs o o on all sides by houses which are denselyopopulated withm

by three 10ads  It1s gurrounded
one ancle of ths plot 18 the well, and at another, 18 a masonry tank which 18 now regularly
(=]

they cannot possibly

xamined  The total bardness was

filled with canal"water , -

ter from this well was only partially € ;

then g?;y:?;i 21}12 ‘;grf;anent hardness 9 0° of Clarke’s scale , 1t contained about 43 grains

of mitnc acid per gallon ammonia and nitrous acid were found 1n 1t, the total residue and
o

the combustible matter were 1nob then determine .

An analyss according to the scheme was made this year The total hardness was 4°2,°
and the permanent hardness 4 03° of Clarke’s scale  Only one grain of mitric acid per gallon
was found, and a small quintity of ammonia and nitrous acid From these sparce data, 1t 1s
evident that this water has undergone an astonishing change of composition since last year

he aqueducts were
tribution of canal water over the city was Limited, as the aq
'bemcrI i:pi?fé; }:: g{:e;:ed , the tank by the side of this well was empty, and at this time the
water in the well must have been dertved from drainage.
ter agamn flowed 1n 1ts former
fter t lotion of the repans, &¢, the canal water ag
chanxﬁalierangzozzns:lllso which were known 0 be very saline, were filled up by flooding them
with canal water allowine as much to run 10 33 the level of the supply channel would allow,
The pressure of ,such a la;cfe bulk of water appears to have caused rapld percolatlon mto the
eartl;p and, after two or three days had elapsed, the water 1D the wells usually resumed 1ts
former ]evei and 1t was found to have lost 1ts saline taste, or, if not entirely deprived of 1t,
a repetition "of the treatment with canal water has usually, 1018 stated, attaned the desired
result,
Ihave not witnessed the treatment , MY \nformation was obtained orally from a Canal
Officer and from Natives L hat .
I observed that 1t was shightly
m the Kazee-ka-houz well this year, 3
opaleg)(;:tra;#;%e:;‘ﬁrfg% 5 1t was bright and colourless I enquired how this ch%lt(nge had
come about . the people repl,led that thewr pet water had been spolled some Six weeks previ-
ously b uth’e eell’l lﬁemﬂ flooded with capal water, which had been run i by order of the
Mumclp{u cogmmsmne,?s The masonry tank was at this time full of canal water
to that of the Jumna
Tea now nearly similar 1 composition
The r];:; I%Z o l;a légui(:la;;?;;(si however, shghtly less of total resdue, and al()iout bwice as
much °0£bu ;nslysmatter " ® ool quantity of mitric acid, mitrous acid, an amm&)mz H
these did not ém:t mn thé Jumna water The addition of the latter 1mp1;r1t1es 1[11 ntk e
1ncrease of combustible matter 18 readily explamed, as the people, who lun;l ontt 1e canal banks,
wash their clothes and bodies, an bathe, and Water cattle and horses 10 the stream
’ he banks, so that
The . rater flows 1B the canal causes erosion of t .
the water §§'§e§§ﬁfn?f§§ﬁh1f§a“§my ochre colour from the finely divided clay which 13 held
1m suspension, © - "
he water of this we had
I ade by some of the people that t b
been s;oi}ggeb()ftﬁge ::rssg;t:t)lr(xmn;?d;na){ water, I observed that A%y persons were drawing
it Owmg toylts o 1:1 scent tinb and flat taste, 1t was doubtless far less inviting and pleasant
tha.n =] 'p € Water Whlch the Well corrtamed m 1866 > the pleasa.nt
the clear brisk and agreeably tasted ¢ ¢ 18 .
qualities which 1t then posasessed were denved from the presence © mitrates, and from the
” i . -
. large quantity of ¢ carbonic acid gas M -
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| rom th y about 1,000 yards I lines was 2 94 grains p g
I :}:eb Datives the hegt waeief{ :;Zj; Jumna was examined by Dr Cameron It 1s considered by l chloride of sodwm 1 two wells }nciisisr?dels and organic matter 1o the v:ells l?:vzh(:n :éléa%g
- " €, but the riyer 18 along wa cfa 1 be had 1n the station, and such, from analysis, 1t appears | doubt that the large amountts ?)f the dung heaps, and that their 1mpurl 1€8
” ' %o ?(;e fo supp ly them bnory tom Cantonments, aud could not, uuless at great expense 1 are due to the near Proxi za’uon of cholera amongst the 1nhabitants
o ljhryleld a good SUPI’)ly ’; lttneede% i my opimon, for properly arranged wells, ! do with the access and Proped he Jh | waters i June last  The station 1s supplied
gra artesian boring might greatly improve the water-supply S Gnffth analyzed the ans ly (No 11)1s as
; — rn Y to 40 feet, one only
; Mora ; Jhansie —Dr hich are of various depths, from 30d (()r gt 2 o mired with gramitic
! Year Thr’ Gwalior —Ths station ; } entirely by wells W%y h The wells are stated to be dug d 18 then supplemented by
~— . ; © station 13 suppheq was visited by Dr Cameron in June and July of this q much as 59 feet 1n dept ¢ to fail 10 the hLot season, a% ; People at the
T s qekorted on one-half run dry 1) e g h 0, EFEA deptl from 30 to 40 feet, and, of those A1 debris Tho supply of water s by % johs which traveise e SEAC s and D
! vg“ll Dr Cameron does not s)trat: fe hot _Wweather, and the water m the remainder 1s very ,/.“/ ‘ ) digging wells . the bedﬁ Owater a good character for puntylalso S on  He sa,y;s—“ The
{ ©us, or whether there are othe1 any scarcity results from the drying up of so many . station umte 1 gving ¢ elts of hug analysis, expresses & bm:;l abecgme very httle 1n the hot
r zlther does Dr Cameron report (rr sources >f supply at hand to which the troops can resort. ] Griffith, looking to the rest good quality The supply 18 apt to Is of the dry streams which »
1 ) €gards 1ts quantity or qual?t abellerauy upon the supply for the Cantonment, either as SRR waters ab Jhansto ate of ver)(’i% ng teml‘)’ora’y wells m the cham}e the horses, bullocks, and
X :?tt(;xr, allbd that many wells 1 {h’e cu: hefStGatesl tha}t; the people entertain a bad opinion of the o season , this 1s obviated by 10%11‘1’5 means abbundallmi1 Olf) wtal']terr:;ular wells 18 reserved for )
eIr becoming sal, 1ty of Gwalior have had to be abandoned 1n consequence - ' traverse the Cantonments 1s afforded by the T€S il -
| tle water 1d be an 1mprovement 1f they
: ttris 18 obtained, and what It > Lutcha, and 1t wou c ey
) The wells m C i \ N nking and cooking  Most of the wells ar of washing their bodies on
: and cookin of the Natives
1 bmldmgg The wate?l:tonmeuts appear to be badly situated as regards their proxinuty to i l} Svlzre i:;d b bricks and mortar The Pmcmist other stations , 1t 18 very reprehensible and
; Age amount of 0xxdxsn }flvery well contains ammonia, nitrous and nitric acids, and a rather ' platforms of the wells 18 common here s at fﬁ g, some of the water charged with grgaﬁllc
, contain sulphuretteq h 31‘0?, organic matter Dr Cameron also states that the well waters D discustine. for, 1n such of the wells as have g frorrfr:aturmng to the well Cholerg and other
Pomts connected mt}}; t.h%e%v stome of them 1 considerable amount, but this, and other ' ma.ct,;ter frz’m tl;ell‘ bodies cannob be preventiated 1n, Cantonments this manper
r Cguducted during next hot se:sf;:sulfi%y’ must ;)e helumdﬁtednb{h:u}‘i)ﬁniﬁiagf? 11110 arhefull v diseases may be mtroduced mto, and prop?® ts analysis to be decidedly bad, this s
; ver were not examined ° materof The ks 1 ® Morar o The water of one only of the wells aippeﬁfesfma; swaaterycontams a verlylr m:lfhr 1a1:§lesr
1 the otne W
At the r 1N t of the Native Cavalry ,bl organic matter than
4 equest of the Brigs { well No 10, 1n fron f oxidisable org ck, and as the
5 ifeamutled the waters of a v1llag§ ':gl?l‘f ﬁmmﬁ? dm}% a(; ttl'] etlftaéf:éolzx;egzgn e;(l)ll(li viméed a.}n d % ‘ amount of digsolved csnsﬁxtue:é:h a(;ti{dthz well to prewntb tlllﬁ W?;eﬁggﬁgug b&e ,washmgs of
ordg, elg ouranooa o e 0 the m s
: daxﬁger uil swiltlclg Zslﬁgztaév?:r St‘::ure of the conservancy of a native vdlage,,and md1ca&}; till: | ?vléﬁr?slsl;?réldﬁe?usy the Natives, 1t mayl :e;;snt(:ne:?o? t,vyvo holes, 6 feet froua tt}}:e (Xgli;
| be It1s to be feared we sl}lra.ll nlon 13 exposed, however perfect 1ts internal sanitation m, } their bodies y Fusther, Dr Guffith states b llately cleared out from the well, and the
avilisation, spreading through t‘;'l‘;el‘ be without cholera amongst our troops till an Mmproved Lo one of which was used to_rece1ve the mllldw such conservancy 18 bardly credible
!é disease fiom 1ts homes 1n such vxlla(,e:’xlfh cogntry,b s(tll%pogs %xr (;tf(c:;ts, by expelling the Lo receives the filth of a neighbouring bungalow, o s and customs of the people upot}
« i at described by Ur Lam — Lo ffect © the manune f the water o
; The willage 1 quest R , [ strating the eliec hown by the state 0
m the burning “of whféheiﬁfm 18 1nhahygeq by natives engaged 10 the manufacture of b DR th It 15 observable, as ﬂ}iu this 15 even more strikingly SI used by the Native troops, are
quantities of the refuse htt:a{ Ese the refuse hitter of the Cantoument of Morar, Lrlckg’ ! x aez;;: ells u(t)h o}l]]gh, uﬁleeN’s; 9 10 and 12, thhthare la‘gg%l{; source of contamination 10 ths,
wells  The wells are all kutcbr Ung are gtored up 1n heaps 1 close Proximt arge s s T wells) that wells odb’ the Europeans s e proba 1 by & large peepul tree, an
) gub%tanges getting washed 1nto :ﬁeandf Without Plattoalms . ?It:ﬁer Toans of PTthect)lt:he b Caseeolfmggrel(t)hl?:stl:l)::ag;ebee{‘ ndieated 1:: d?rt;’s v:'):g!l‘l guﬁ-ouynd thea]‘;eu(;v%(;% ]120(’;11222
confined space measumpe ab tom the dung heaps ey are all g ns containitls 1t, and Dr Grl
¥ about g 5 Situateq . numerous gy, _shaped depressio depressions around b 1 4 t
i of the same nature as that Yards e 1he soil throuch wh In a ; ucer-shap pumerous dep " & hugher level than ¥
! village 1n the latt > that of the g to ' Light epid of ch ich they are sunk 18 i to the Native Lines No 12 also has 50 yards from the well, but (;1 I approaches 1 purity
3 er part of J une troent, A shght epidemic of cholera Prevailed 1p th ! the existence of a large Native privy, d by Native troops, but we Pn Native hut, and
‘, unfgﬁx‘tunately the Weﬂ, fmm Which 7; 35 persons 13 all weredaflflected, of whom 19 dxede " i ‘ The water of well No 11 which 18 alBlOD‘;:els a long way, 800 Yards’cf;‘th; );vhose lines most
\ u ord gg ected procured the water : . to that 1n the wells in the European Jnt% = ted by the Native ’
\ © by order of Dr, NQY‘Z\Q% \MQIQ tof those aﬁ P »had been filled ; Probably on that account 1s not much freqt
Y « m‘j Mf\\}&\ i early approach 1t d 8 which belong to the European
The analvs . \ 1 : 4 on are Nos 6 and 3, nd 1 their neighbourhood
! " ety Yies were pErfOrm fore the raios had propert ' 1 1 The best of the wells reporte distant from any buildings, &
; ) 0, 80 that the Water 1g gy el Sabse uent to J \11)' 8th, and before the rm“m ad P (}) th{) , nfantry, The wells are sufficiently ¢
dter of ( € wel ted. Amonwst those using :
i Selzeq th the fl e 5 008 il\s cloul mot 12 Tuc}:hg%llnmars‘ well_none of whom were =
€ dise \ al case; No ¢ 13 ¢ ! the dung
s hea‘pg ha asg, T 3¢5 4 J from o
& n a

0y of the othe:; well whicl ’“ a3 filled up was further remove

beng
* 1 was spuated wm the middle of a few natné Luts, g
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: there are no 1
; accumulations of X
', retain dirty wat s of filth, nor are th 13 ) '
, ! er. but the e there any saucer- (
H back into them wells are not provided w1t3171 ndng al:amd depressions which could ’ ! %
D | |
. ) ‘ All the well waters reported prevent spilled water falling ' re-examined last month, the water had almost precxsely the same composition as when 1t was L §
j mﬁld mitrates 1n a specunen of sgﬁ tcontam a notable amount of ° i analysed by Dr Durant This well 1 too close to the cells, and 1t has no platform , while i
. pollution, the mitiates h aken from a localit nitrates, but as D ' the only means of escape for the waste water 15 through a groove i the ground leading to < { i 3
i matters. i the well water need not be isfle{: (fl‘rom any hability t(f ?t?ﬁ&ith large dian outsule the cell enclosure } ¥ ; j
cnibe t a ¢ l R o ! By
’ S P — o the 0 12
{ and F&‘ég&fs The Saugor waters were_examined xdation of sewage [L The hospital well 18 situated between the hospital and the 1venh 922 yards from the g 3
4 4 miles 1n cf::“gor are situated on a lake Whlullle by Dr Gnffith m M former, and about 30 yards 1rom the latter , on aither side of the well, about 40 yards dis- S
Iz watorof the lackumference , its sides are of m;SOTeCelves therr dramaneay '11‘867. The Town i tant, are large latrines and urinals and I think that, even at this distances they may 1mperil \
% for all purposes eaﬁdust%d by the inhabitants of then;oy , and ale overhung hus lake 15 about t the well water, eipecmlly as from Di. Jameson’s Report 1t appears that the w?ter cureulates :
‘ unfit for human consu e water has, 1n consequence vlvn’ and by others hx?m:v ith trees The ¢ very freely through the sub-soil The well 19 Py o T kwmd? dp}l;mt ogn, e b
v L people like the wat mption , yet the people drmig 0st 1ts natural purt g upon its banks the bheestees stand when drawing watet, and Dr Jameson rematks, as dl r ’urzmt, upon R
| figeston The er, think it wholesome, and beli it, and Dr anﬁthy, and has become % the possibility of the well beconind infected by the washings irom the bheestees feet when ! )
JEd but a smell hkewslﬁer 15 deseribed as turbid, of a ; ?ve that 1t has the- reports that some ! they come baretooted to the well after travers1ng the bLosprtal wards  The well yelds an 3
A sulphuretted hy droaaé; 0;' ﬁecomposmg Veget’able n’;ztltowlsh colour, havlnapf’;"er of assistinge - abundant supply, and a3 appeas flom the anilysis of the water 1t constitution 18 Very con- N
' , an ’ =S ] S )
] :‘pgear to contam : large a; O%E?E)ge:lml of readily oxa ;lga.blAnalysh show\% tlf;z?et“sh«taSte, L stant, and fair for well watet 1 1 {
o a(; &?;;n afde%ded opinion as to this or lts}?Olva COS“Stltuents ° I(;rga.m(], matter, but lxt g ontans P The well of No 1 Permanent Bartacks, 18 strongly comme:llte? on ll’)y b(’ﬂﬁ DrsoD‘“'agt 3 &
.y 18, for Dr Grnffith e other Saugo would not oes not and 53 3 pen’s bath, 20 yares rom  batrachs, yards 3
g " especially 1 the use of tgg?)g{;ﬁg:dw‘ﬁegatm%s at thisrs{';iff,; gog‘ the resﬁltxso‘(:fe :}p I, be nght | fx«>1n[:fv0{:f:§§ﬁ§useit lihop};%ﬁ%;ﬁr?\f:t; mg[es 10 the dramn intended 0 cai.‘rry 1thoffi)and iﬁ ! 1 F g
The Euro ch render his ud met w 1e reported I N 2 ] 2 jto whieh the dutv water com the barracks 8
, pean Infantr results to 1th dafficul yaids off 1s a drain 12 which water lodaes, and 12 .
i well is uncovered, and y are supphed from some exte ties there | «p ;s very bad, at the ume of mY visit the
) has no ridg a well about ot unrehiabl : 15 thrown Dr Jameson writes — This wter Y s ;
: are no deposits of " ridge to prevent th ut 100 yards f) able I loaves, dust e, while a large pumber of f10gs
! | ode of refuse or filth 1n 1t e return int s from the b ' surface of the water was nearly covered with leaves y &0 call of wab , t
} ge of the platform m wh s neighbourhood 0 1t of the arracks . tl | v The ditet front of the barrac s was fuli 0 water owg 0 | )
¥ Qown through a d kn which water remain , but Dr ¢ spilled wate , the were swimming about 101 he ditch 1 I e ch 15 one SOUTCE of contami-
loured soil s stagnant —.« nffith re r 'There § the 1L th 1 the drains Plob&bly thig ane
N foet of wate ark €o soil made u The wel ports a t * ruver flowing biech throug”h bath  The well 1s also the
IR water at the time of p 0% disioteo ell 1569 £ ank at the L 1eakage from the plunge atil
. contain a larg e of Dr Gnfhth’s grated basalt eet deep, and ' nation , probably, 190 there 15 Some 16270 ? cook-houses Tp fiont of the .
M ge amount of dissolved visit  The and trap” ; and passes | x nat f the b racks and of a cuup]e of €O .
i const wate p”, 1t ‘ atural dianage of at of the bar ) ” 5 I
¥ v s s e ey i 90 iy T el 12 | i Bl ot o 8 g v T o Ay S
i1 b e time of Dr Gnffith’s v y (No 3) 15 47 £, ry mdifferent s to the water 18 Ver 1mpure ; the Medica cer 1 CRATSY to those using 1t
» \ bgttt:r(ig; :V:}lte:c?urse carries aWayggIé :gﬁlzvgll 13 protectee(i?tb ;ireep, and COntﬂ,lne;Vgt(}r- % Dr Jameson that {he water of this well caused darrheea and dyspepsid < g
1 a a
b troops their wa%eih:eggsli];lm described We”;v ?\;g: sThe Wat“l‘n«?fgte},l 1 has no Pldti'g:;lf !* Well betueen No 13 and 1+ Barrachs __ D1 Jameson writes, Speakl?{g of the I‘:’“ter
| G Sy S D L e o | s e 11 g e ks 0, 200
\ %h; v?;lsl ,I;he water 1s better than that 0}' ):i]eeanfl 15, Whlclfist:ll: Artillery th":;n?‘iw ean “ are supplied with dunking-water from this soulre -, ln dea‘ggut 2 emg tune 4 up for Sol diers
-} lines, th very limited The Native hospit 1e $ already ment uated close to th o The l and D Jamesol thinks t1S 70 part CU€ v g(ut of the waste water finds 1ts Way back
1 , the water resembles that of No 15 pital 1s supplied fromloned’ but the sy :Pf]Soldf]ers’ gardens, and 12 part to the fact tlnlt t\llée grewltut 11)1p i
i a well close y from 3 Into the well , he th Ls the well shou e shu ot
t e we @ thinhks
o the Cavall—y N , ’ . . \\'Cu 18 y&ld fiom a blOCk Of ba,rrackb,
Well No 3, Tempor®1J Bma z;cc:};z — T ek 15 T e The water of this well 18 .
b1

There 1sa W 1
by the E ell 1n the Fort close to the lake *
uiopean troops quaitered in the Fort, % 11:8 “;Veater 18 reckoned bad
r

e » and 15 mot used and 24 yards from @ wash

said to cause diarrheed and dysentery » . O Jameson 5955

cir horses
the horses being led

- —~.w»,.....__4..a¢-n-»....“ .-
- g

th
{ ) l;k’uzebbulpogr Dr G 13 ably fed by E
’ 1n of the 1ains foerstatf;gigrlialyied }t)he water of Jubbyl Percolation. from [e
! numerous wells rs to be well su poor 1n o \ n and
b g wells, which are, for the most part due pplied with wat June, before the ’ The Artillery well supplie? the Auuilleryne 4 water caused
» abll: o t‘?e E‘";;Ta-Cks are situated  The water of the 1%“; the top of ther of very fair qu':l;?tlc tlag “In the rams this well stauds 10 the midob of a&l ell whet the water lodges It
4 Xte e e t s e -
P needs m,n y both Europeans and Natives , 1ts Wat erbudda Raver 15 algg peu, little h1llZ o i to the well to drink  There 1 o small drain aroumt o pormerly e hotses WET® pcketted
. | ration €T 18 very good, b also used to a CODSlden f very duty, too, contatning two or three wches of wu 1t stables yard§ distant from
The wells are placed at a safe distan f » Put, like all miver wat o i 16 yards from the well, but they have now beett removed t0 S04 0 for, as he says, « 88
é i'ently good, except that they all need an e(fclrg%r:o-bmldmgs: and th > i l} 1" Dr Jame>on thinks the watel should e ueed fd }:ﬁrw\i y,'mﬂo"' pe expected €0 be
¥ e?;?mt!?et resort to them of Native servants Their w;u’ and are, ofeé;ucollservancy IS a ! [ long aq the hoises are led up to the WO o Walereh eof L deposwed near the well,
I ; fanly ) gdlg:dof t}];lem, as of the Saugor waters, 13 neiffrj appear to {)ie’ exposed to dasgg; " good  Manuie1s carried on the hotse’s 1€ 1’ l{fén rarn falls, owing 10 the very porous flaft1re
i ged , the water of the station s generally ¢ ed to allow of good, but farth ! aud mont of thrs will find access to the well ¥ g9 graims he gallon of dissolveé
it There 15, however, one well m th t y considered Wholesoo thewr quality bey o \‘ of the soi” In the dry weather thi> ¥ ater cOnAIN®t e i y Dr Dumant, abt2e
H )5 unquestionably very bad indeed ) tslf?smn’ t?nd that not an yu e " | constitueuts, including 3 6 grAS ot common >0 RN iﬂat’&; e gallons melading 11
s/g ‘ %0? Wblchlthe Sepoys take their water whlcl}sx . f‘im;vell m  the Nn;TPOTtailt one, which ' end of the rams of 1560, 1% contune 66f Tm ﬂlﬂst fusxfsltbe water o solution 0 graluéss
uts very close to the well > s rse, they d 1vs  Infant grais of 1t, and at the end of the asb 14 d ly, the T 1D~ wash
o The well , approaching 1t on erther sid nok untlt, 1ty line common st &% ¢ mmon sut, evidentsy 4 to supp!
{ , no doubt, more or less dir e ata d ered T 8 1o the mall luding ) grains 0 14 not be used ¥ suppy
i ec 15t e allon of solids, wett n g 1l should ©
§ 2231—,3' portion of other of their excrem;g; r;zzi:ii: z}tllg.thi‘héngg of the %%ﬁfegf a?out S1x ;z::ire | i‘l‘g‘ eat deal of 1:111)un,ty wnto 1t Most unquestiond ly v
{ )
‘t e 31}1: 98 grans to the gallon of golhds, mncluding & larse e shin , the wat of the Sepo § unking-water to the troops er of 008 of the wells
A ough they consider the wat bad " ‘ ge quantity of €T 18 re 8, ‘ tion ana\ysed the W& he Dpatlve
N comes out of a comrade’s 1 ?ﬁr ad, continue to use 1t , but a Sepo nitrates Theported to Di Jameson, duning hs last vistt to the st& 11 1o bost O e commape of the bﬂ° e :
' ceremonial, which 15 by noolze;:: (clotgei;r alledgeghptrs(:autmns eXtegdwélrlldrmk a‘nythlsepoy 5 A 1t“ the Native Inf,mtry lmes well 18 rechono® ~o of the Raver Soal e‘t’) v go dlaem to
-extensive W1 e 2 g rOOTS upon p
o Dwnapoor —The Dina t actuil purity of th}; I beleve, 1, that b and hom 1ts position My ?edl Lt?}y P sony platioun round U well, D5 sl 1nt0
1866 , they were re-exam PO(‘;" ;"ya BTS V}ere first exiimned by Dr, D water lmb;b Odthe pected to contawn good Watert lhercilla a Uhmd fle edge © th2 platforén,_" o to the p
; Jameson last month_ - r Jameson 1 May and J - Jurang 1p ed. cury aw 1y the w ror which cotice 8 1O ¥ Jamesons 2 3 *
g une Se Wy the waste % 1 aorted by DT S« g Water
%t very bad, and Dr J( a;gg%rrﬁzergxanﬁrﬁatﬂumnttco?mdeled the Watgl‘s-gZi) ?nd a"gltgni)ber[)of ‘ tl}ffl soil L neath b The water Coult{;mue d’ ;‘LS lf]?owell y J 3“]’350D1 wrlteihe hogpl:tlal com- ’
agrees with Dr Dur n entirely supports tha ply of 3 y Lr o gallon ot disolved constituents fiS"“' s Tne We n Ltate
. BT % wells 1 Ca I?tr(l)tx.l ;?eiotg,sfne(ilﬁg ;t;gr}{)osp;t{)al well, and the w"'ellOP;{non lth?] astat.xom { 16 stated to be the best the 11th Native Ix;far:ltlly O}Jl;l e\n.nnm’d and the hg@g} Hoﬁi’{i qetems
! 1be 141 o o
being very near the rwer bank, and 1n ths ilf %OlgparatWe purity tached to theleson | E"““‘L aud the two wells 1 the Line> bbt‘l‘ e o 1%be such 2 amoim o Whon 1 (
| examined the water of the well 1 e 0 ed of the n to the cells, y the Scpoys to be unht tor s That the »ar the 1ver pank 83 s’ at the
‘ ordorably more dissolved éonstxtue[rlxtthe garrison cells 10 May last hev/?r' en Dact of their J mcomprdlne\)mbl . seung that the well 18547 as n{_Jr tl}?qu clves ar ¢ lota sua ]l '
: thought this due to th 1 b s than when 1t Was examined ound r Jameson Viated the 3 v ™1 & namber > wasiIis he well b ough 2 ST 00 !
e we a,vlng- been cloaned out 1u b rD contained con- o well the well 1 fount & L wate 1 5eD ag:un nto 18 au the spﬂled water ' (
, ) Just before hlsmanf,’ but he i e, all or a greater put? ‘Zom Titeh, ¥ OF 3 feet long, ¢t Y lera has ccwrred 10 1
visite  Wh . eincath the pL\tfol m Amd y ] sourc 0 ontaminat? 4o the TLVer 1 canno . ‘
. tn wto the rner, dnd prevent 18 1 witfu hs  From i3 provh 1ty 4 the plat- b
L ! these Lines thoe times dwing? elnt U OT datch ouh to be ade round H P W
1 i help thinking this well ouaht to yield 822 \ .1fe1 ’ ang out’ !
. } form 1 funoy the well tands m peat need cleant¥s L ;
AT | ancy the well 8 3
- 5 ! :
| g ’tz
_ e
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an troops at Dinapoor, that for the Native

'

Bad as 18 the supply of water to the Europe
troops 1s evidently far worse rbed 15 between the west angle of the line
and the river, and no doubt recewves a portio

suggest a well being dug on
well, 1n the corner near the wes
cleaned out an

Dr Jameson examine
gallon 11 9 grains of dussolved constizuents ,

1 the amount of

The well just desc
# of the diamage from the lines ~ I would

the banks of the 11VEL about 70 yards to the west of the old

t boundary lLine of the Cantonment The old well should be

d p10V1ded with a masonry drain as recommended by Dr Jameson
In May 1t contained to the

J the river water both 10 May and October
in October 14 3 grains, the 1ncrease being chiefi

soluble salts Thenver water1s infimtely better thao that of any of thebStatloy
ongly Dr, J ameson’s recommendation to supply the statxog

wells, and 1 beg to urze most strong

from that source

His report upon the water-supply of the station 15 as follows —“ With the

exception of the well o the General Hospital, and that 1n thgairison cells, the water used

by the troops1s

exceedingly bad The constitution of the latter, too, varies considerably I
n

the hot seascn theie were ten grans of solids m excess of the preseat amount, and th
) 18

ncrease was due mostly to organic natter
constitnents of the water might be predicated
m owing to tk

the suiface
pourmg out of the bank a foot or two from the surface

That there should be great v
g allat;
The surface of the soil 1s ronstanlx:ln ;n the
o water underneath cleatng for itself chammels about a foot and a hS{ alln
When the rver was falling, stieams of water, as thick as a man’s ;:fbelow
2 m
If therefore, the ground be turned

up, Or manure, &c, be depos1ted within th w
e drainage area of a 1
g ell, a large amo
g unt of foreio
n
(=]

matter will gamn access
1s a mistake
water from the mver

It scems to me, therefore, that havi
s ) d ngy w 11
It would not be a difficult matter to supply the Caniorsxritznaﬁ; ‘:vllltthnapoor,
1f pipes were lad to a pomt I mule or so fiom the Chureh e;;%nfﬁt
) &

river end of the pipe elevated a few feet, there would be plenty of fall. The wat
er mght

be filtered, too, at the river, and be suppled to the barracks ready for use

I do not beheve

sinking new wells, or altering the old ones, ¥ 111 be satistactory ”

Hazareebaugh —The waters of this station were firsb examined by Dr D
urant i

November last, and smce then they have been twice examined by Dr Thomson, first
» irst 1n the

hot dry season of this year, and subscquently dunng the rains

The troops ate entirely

sapplied with water for all purposes by wells which are of pretty umiform depth, about 87

feet,
clay,

the wells are said to pass through a thin stratu
i atum of hu
and granitic debrs - f humus, and then through sand
y

The water from many of the wells 15 exceedingly good of th
o o ot the

kind , thus the water of the hospital well contamned 10 Jul
, g y last only 898 gra
y grains to the

gallon

67 g

of dissolved cecnstituerts, \ncluding but a small amount of volatile matt
a ~€rs, Only

1ains of common salt, no nitric or nitrous acids, or ammonia, du
, dorng the rang the

watet became slightly more charged with dissolved constituents, and was f

a hittle nitric acd I may here notice a peculiarity 1n the well waters ofolgd to contain

namely, that, while they contain (with the exception of those which are p&z:treebaugh,
1etty plainly

contaminated artificially), no mitrates in the hot weather, the
’ § , these salts are prese
nt 1 them

during
wells

this may be due to leaves an
overhangs the well ,
contaminated

and after theramns I conclude that the rains wash the mitrat
es {
The hosplta.l well contains rather a large amount of ox1d1sabie rg:xclr;he soll into the
d “droppings of buds falling 1nto the water ffO?nT}(i n;a‘cter, but
this well, too, 18 used by the Natives, and may thence b e tree which
1 would most strongly urge the appropriation of this well fgiot!ﬁ: shlghtly
sole use

of the hospital, from which 1t 18 at a proper yet convenient distance, and to the 1
4 SU})I) y Of

which the well even now 1s a

known to fail, and if the
would be ensured an excellent and never-ta

There are other wells 1n the station also yielding excellent water I

n
nature of the soil; whie deed, owing to the
than 1n most other Stations ,
and, therefore,

lmost wholly devoted The water mn this well has never b
een

well were enclosed, covered, ard provided with
iling supply of water 1th a pump, the hospital

h 1s notof a kind t0 yield soluble matters, tk

some of the wells, however, are badly p1éce$et:§t§‘; 18 {ar better

liable to defilement, such 18, 1 thik, beyond a doukt the cas: I;)f)‘iﬂdmgs,
. e well

near the Racquet Court

g 10 quantity, a

tanks, 1n order
1na very dry season the existing

taken from puvate wells Dr
the past dry seasomn,
4o the constant stirring up ©
remark “that those possessing puvate well

extols his own”
not be the case if 1t were plentlful

Di Tkomson reports BpoOnt two springs Teef the European Penetentiary 4},
about a mile

fiom the bairacks,—the wate
There aie several tanks 1n the umghbourbood of Cantonments, all of et a
? which ywield a

perennial supply of water,

%
Unforrunately, though the quality of the obtainable supply 1s good, it 18 at pre 1
) sent ack_

o1 1t 1s reported that the Artillery horses have to be led

that the supply fiom the wells may be preserved for the trog away to distant
bartack wells may stal' further fail, and Wat»Ps » and indeed

Thomson mentions 10 his Report that, toWer must then he

there were complaints of the water having becomg i)h SIarld‘; the end of

¢ the mud at the bottom of the nealy dry w el{s cally b

s have no complant against thewr wa

18 proof that good water 18 thought of, and valued 1n, the statio

a;d ow
Dr 7 » WIDg
FhOmSOn,S

ter, while each
0, which would

r of these springs 18 good, but their yeld small

and the water of the oné examined by Dr Ty, t th
mson was, & e

time of his exaumnation, Very good 1n mosb respects Tt 1s said ¢
o dra
from springs rising 1nto 1t W a part of 1t8 supply

Dr Thomson indicates, a8 & gicht for a tank, a madan just
barrachs m proxmmity to the right ;’vmg burldings Just n front of the bospital

The spot 1s sufficiently far from build-

1gs, and on a higher level than most of the barracks, and probably a well-placed tank would

hY
# ;l.
MY

~ o
o -
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n—ad YT
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be the most successful and economical means for providin
of dunking-water Additional wells might apswer the same puip
should be well placed, not, as 1n the case of the new well alluded
neighbourbood of a public privy

The bazaar well, the Wa
example of the atificial contaml

g the troops with an ample supply
ose, and 1f determined on

to by Dr. Thomson, 10 the

ter of which Dr Thomson examimed, affords an excellent
nation of a naturally pure water , the water of tns well, as
compared with that of other wells, € g the hospital well, 18 very hard, contains & very large
quantity of readily oxidisable and volatlle matters, much dissolved constituents 1nciudilng
ammonia, mtrous and mitric acids, and about fifteen times the quantity of common salt that

1 that the report

the soil yields to the uncontamnated well waters Ib1s satisfactory to fee o e faton
of the analysis of this well water, as compared with that of the other waters o the station,

would infallibly have cansed 1ts condemnation, even thoughats site had not been k?;wn oot
1 subjor rom Dr Thomson’s Re ort P e south centre o
which szafee%ﬁigtssgagdls, ?s situated among ¥;he Vindhya Hills 10 latitude 2311 59 1?olth,
and longitude 85° 24" east, at & beight above the_sea of 2,000 feet Sev%rz(x)lo(s)t%a t%%% vse tslze;
above this plateat, the highest of which neat Hazareebangh itself argm, th:eh obor o
level The mean temperature averages 66°F 10 the ,?old , 85° 10 )

mn the rams The yearly ram-fall 18 from 60 t 90 mches

The surface 501l consists 10 most places 10f shghtt‘; humuii
bard clayey alluvum Under the subjacent 1y of sand, &
in Cantgnr)r’lents, of fiom 20 to 40 feet, the rock 13 reache h
quantity In the cowse 0
Officers bartacks, & qua
Along with 90 grains per &
geveral grams pet gallon of mitric aci
The ne1ghbourhood 15 ©

within 2 0OF
consequence EX1LS yifind Ditle shelter

a
or 1o small group%ﬂ Tea grows very W
m spung and autum g grOW natwrally

oy agg. nstruc
stunted grass and scr't,ol)’ for 1ts drinking ater-supPPLY %I; we;LS rouIrl)ldct(l)w place destned Lo
e the grout considerable &% k advances

The station depen Ltho placs
ate 1ick an me-w
has been the oSty troerc; jwi soils being & n h;a;ﬁi;g as the N aring
sha b e‘{],b ared, >
’I‘ecelje thf,e co’s ntly, of @ con ! o the re-
ne dram3é
the opcratiom,& (
fime afterwrd3
the station, put, a8 @
almost exclustvely < a0
14 supplied for the troopP3 © 1y the jnwat
the water of each being use 1058 water 1 con  ater n
are ahout 10 1 w7zaar wells, W g
In geuerrﬂ, even 10 moderd ¥ o 0y

wells dunpishes VErY muct
Recourse 15 then had
more 1n the direction 0

have |
ave heen only partid v
the troops was obtaiped fro® prv
18 0o aceou those prt ev
nt of any © water 18 8 Lies the
hiad completely dried up, but 527 gell, whi 5 lands that {17 o
towaids Boon The w ter 1in 1S nk omp R:lw ole -
that the apum e had 10 be led :
ups
OF the bazaar wells b dr){ly p“
remaining 1 those W ach do pot ¢ tants
Tmunity, theie were omp
W

Towards the end of 8l
water of the station bat
ed for thus the volume
the bottom was constaut
turlad  But noue
thm“.‘;h their filters w73
evidence exists that the
other dicease hkely to b8

Tn geueral those poss

extols his own Lo taD ’
s

Were it possible L0 have recot
and to reserve that of the gnod Lm
a more durable qu\p\y, and on¢
ensured  The tuhks whieh at PO woulds yag o
avalable The construchio? ot 0" anl 20 e wa
ber of wells 1 Cantonmel 8 12 m{’)urae, 1
1 different situations W ould, of €

in others 1618 sandy, of @
d clay at the depth,

well 10 Cantonments, just 10 fron
famey late pottom of the excavation

aderwood No jungle of any
The trees a1® either solitary
ther cereals aré grown
1 of no greab fertulity

pare of trees or
of Cantonments
to the soul
Bnt the soil 1

Ruce and ©
g 10 genera

ting these 1t

0
i
1y agitate 1nec
Y ers cmﬂ"i cded either it3 g diar b
)

essilg
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l A greate}' qganmtl}lr and better quality of water would b
cieanng out of the wells, when practicable, and by the 3
X , provision of a uniform sys
:g;esx%liora:hellr mouths uAt%lo:ely applied disk of boarding perforated by a trap st);::eéﬁvgf
pleasure, 13 a at 18 necessary Every well m the station, exce
g;);tf ;)rf;n thteh htosplmlt,) lacks evec{lbthlti simple contrivance Thus straw, leaves z;sgtﬁ(l)tn}? i:
, that may be conveye s % cause

o porm, th y yed by the wind, find easy entrance, and so cause detertoration

The sites of many of the wells have |
een 1
objectionable after their construction mudiciously chosen, or rendered sanitanily

The well now beine buil

o t 1n front ’

ga,rrfi,ckfls 15 paces from a public puvy  QOthers are 1n situations equall bzﬁf oo O&ice;a

oo1s of washing-houses, or at the root of 5 large tiee, or 10 the centre gf avyr;\(;;lif aﬁ‘gese
> 3y

o
or m agarden One private well 13 1 close relation to g tank of green putrid water

The bazaar wells are sunk m the sam
S e soll as those 1n Cantonment
%i)g:g: 1::3]0 ;I‘Et?yt l?reNgezleF&uY ;}tuated at the side of a public thorourrh;.lr(;n calo: On;eWh}?t
s o th% comm?xmt; we’I‘she wgitfe;‘rg;e;h of %amcula.r wells 1s frf*qouentl)’f usede byo otll)e
! ese bazaa

for the pmiposes of ablution, the bather sittine op tliaue:;:(lglzfl‘st(})&el? used abo on the- spot,
of the rejected water agamn finds ingress to the well ° e brich-work, 5o that much

Leather-buckets are used by the bl

eest

skin-bags, 1 which the water 1s dlspensbe(ijez.rl:a1 fglrla&v ”
contamination. ? eds

e ensured by a regular periodical

O‘Ilthe water, by means of which the
ence, probably, another source of

Station water 13, as a rule, ¢l
j » €1ear, colourless, and
S with
containog from 8 to 20 grains of sohd matters, som h out taste or odour, one gallon of 1t
1n water 2 ewhat less than half of wh,

ch 13 solulle

The water before being used b ’

y the troops for dunkin

})ztréa&llceﬁulters These arﬁ faulty  They consist of two or t}i:}: :,I;l‘;arl‘laé)ly passed through the
o 'lplpell') ones aie thrown sand and charcoal. The lower T e jineabove the other
p?%e he bottom of the upper vessels 1 perforated by o ecelve the water wlhich has
placed 8 bit of brick, over which the water descends ¥ & cousiderable hole, 1n wineh 15
The effect of these filters 1s to deprive the w

its deoxidising properties  They possibly cau
matter

ater of 1ts suspended matters,

and to 1n
¢ 00 chanse 1 the quan crease

tity of mineral

Fort Willuwm —The Fort 15 now entirely s
two tanks at the foot of the glacis The tan{.s :.fg) hlzgtr:lﬂ;,ngaterlflor al
%xammed tltle wai;(er of both mn Apul last, and of the new ta e
etween the tanks1s a masonry cistern which on the o g

ed with both, or erther tank , but before enteiing the mgteenxlxhl?: il'u;ce {l,;ates can be connect-
considerable thickness of sand and broken bLiick  On the occasmi erh o t10 Pass through a
water 1n September, the water fiom the old tank was shut off, and hadwb e 5o goimned the
Fiom the cistein the water 1s raised by means of a pump worked by a st?aen %0 for some days
tern on the ramparts, and thence it 1s distributed to stand pipes placed al: m-teu%me o el
order to 1a15e the water to the level of the upper-storeys of the bariacks 1t(1md o gort  Tu
the day forced up a lofty syphon pipe, the level of which 15 above the ieveISOf‘u'Hlnglz)l part of
The tanks are filled partly by duect rain-fall, partly by percolation throuch the m}raCkS
chiefly I suspect, by the system of suiface dra.ns which, spreading over the r;:udane tS,Ol , bup
1 main diams leading 1nto the tanks  These dians, at their e;tmnce nto the ’t Ll;mmate
provided with sluice gates, by means of which the entrance of the water can be reve
It 15 evident that, 1f the water of the fiist rain-fall at the commencement of the 1
1to the tanks, 1t would cany wto them, from the surface of the maidan, and fro
the accumulated dint of the preceding eicht months, and to obviate t,lus, the svstem of (

15 50 arranged that the water 1s at first allowed to flow 1nto the niver , and sube uentl ; l‘;ms
1t 1s concluded that the plam has been scoured, the water 15 per,mltted to gll th y,t“ L
This arrangement 1s very good so far as 1t goes , but fiom an exanunation of the wat ;b
from the diain towards the end of the 1uns, I find that an immense amount of Se(d o laken
matter 18 carried 1nto the tanks m addition to a considerable amount of dlisol\edlmentary
matter, and I would here 1emark that, if this 15 50 1n the case of a well-Lept and organic
tively clean maidan, how much dirt must he swept by the rams 1nto some td[imk qcompara_
I know, the airangement in the Fort William tanks fo1_scourmng the m > 5o far g

Puiposes from the
kept and guard
nk agun on the 17thbSept:r(111berI

y are

Prevented
ams was let
m the d1ains,

adan 15 unique

I suppose that, as a very large snpply of water 1s needed for the Fort, 1t ;
rewnforce the tanks by smface diatnage, otherwise, 1t would Dbe fir better to
force at the General HHospital of allowing the tink to be supplied only by percol
duect 1aun-fall  Might not the witer in one of the tanhs on the «lacis 1,5. 1r0 ation and
mahing the other a setthing twk, 11 which the water fiom the maxdanodlams sho ?p’ oved by
ed to stand 1n order to settle before beina transfeired to 1t ? siould be allow-

At my suggestion a small well 1s being du~ 1 the space lictween t!
1t had been only just commenced when the 1ains begn, no sitisfactory
made 1n comparing 10> witer with that of the adjicent tanks I
well 1n this sitnation 1s filled with sufficient 1apidity fiom the neighbo
vening eaith would form a nutural filter, which would Ue very effoctive 1, ¢, \
from suspended matter, and probibly hiom dissolved orgame mtter g] 1S e water
the water of this well with that 0 the tanks d T a0 [ shall compare

anks dunng neat dry and rainy seacons

3 necesmly’to
adopt the plati 1n

18 two tanks, but as
e\pelments could be
am of opinon that, if
uting tinks, the inter-

.

[PV —
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d the
11 1o amount, an
the tanhs 1> 5008 f the wate
The discolsed inorgame matter ins tember 1866 & gautohl;.: quantity Was

vew tank 13 evide ntly improvings thIl: geppcelﬂber
137 grains anorswe matter; Iy erected stand pipes 12
grams. The water from thene® y Qeptember the water
sedument, chily of iron rust, bl‘{tolrg llnguew tank m respe
stand pipes now re~embles that fr

e-
The water 13T
ouly containing a httle loss orginice Sl)tfw:
the old style of flter Great at‘t:n ad e ot
nade of the Rnles g wrTISon the filters added shghty d,e

1, but
examined it, phy aenlly good, ¥ "
atter 1n tl:el witer  dhese hltcfrs‘:ho .
similar filter should be mt:]m tmbu’ted n
8nima] charcoal before bong €18 ntroops
the stand papes 13 mexlb; hft)ij;e ’ )
ltered through aunnal char¢ ol 8
Ganepa Tl =Tt Sl B st
ses fro cerables
Bupplied with wate? for all purpe ! Doncly TS hat
®ipound The water of this tank very sty of 0%1 l
glacis, and, excepting ¢

hat it contunsal I 0%
Bood  The tanh w3

formerly 1 part
®mpound, but these were stopped t%

o vears
on only, bU
rect rarn-fall, and LY Pt rc"l‘}ui,l: ?e‘::ty water
Blaces towards the tank, amll : xlnmo
Subject, I tlank a very u-eful exl

ot M5
O deteymine the qll"“my

’ o water should be

ufortunately, as

a )
he adjoinifs
¢ pder the €as

at of the
tha praanic

of water entening
of the tap

unt of ox1
b axmothe Danc

1 distinbution m

t
m; :lrlyof the hosplfl

pew ftan
matter, 15 VerY

th
to be

W ater m the

r held m solution

pime the 3rd
ays, When

dicable orgamic
hells or some

passed through

the water from

the Fort, be
Hospltal are
k on the

water of the
® oy filled by
gome

o
e 3 nd wou ernnen
Percolation respeetivelds ‘h‘“t(t(;gbmnk wou (1 ay , but to make thte Sigﬂd pe made ul?;‘:n”;
Burface drainane 1 cu-pec he usua way, ] rl on
At ne in the Us of the al com™o
Purer water thon f replent h:‘\lnntv but the qlm]l;che General Hcsgimauarded’ for 1 r;lglss
(c)ne a3 regards not ovly th;e ((‘lnc which, lihe th ! tank 18 DV progﬁtb}” a8 cuatomar)(ri thus
A1 < ¢ ar 15€
t can *t:mk, and "0'; u of many year and doing aPP"’qt s edges be roi® n;\,cfe
sae accumulitd “e‘"m; ", at the edge of lt'a,led round, and ¥ e of the surface draitas the
¥ oan adnadual wasbils taph be T tran¢ ge, 18
, t the ent t 1ts €dge
would strongly rccomm\.n‘];}}::‘éuld cotrely Pré¥ 10 or 13 yards nfi?; ry-earth SY“;T;
L 1 «
alurding a reverse siope ¥ g the tank, .xbc‘):x;l Gus t 'Sn‘llmpoe“sf y fa h:[r::mnce
\ ot corn 08 -
lat Near the nortboen~t cLe sepoys ! ou}:d)le tate ‘if mediately © sude the waste
o Lr!me Which 15 used by wn an unexeel oo ts use o and shich le the proper
I N 38 g on
’lotl'.,\:,‘gj(,?, Iﬂnsxtul ltl.h‘;re of the pls epe thel abludt; d;am Sqdlﬁ%om source ©
e atmo~p he meln to & 1313 t cou t almos
m at 1 us
woy avoury draw, e A L of the o0 pardly posst ntl;tste the P nection Wi
r away outwide the W v rved the old =/ ture 10 up 10
Conyery ancy of this privy » Pfgﬁ‘;lme's and Luztlil' The \\lfl’b ﬁ" of the c%mpgut;ﬁe cIt)nef
dAlire n - 8 ttuily
gy 7, the tank, b l1 pon to the nd aely out ° ) ta de p wide 1 “Nullah, but
eeseanly have added pollu jrain 100€ Sy ng bu Jan Tolly's * aar to the
a hospital tayk 15 the nge drain, 10 QUESHGY) e alce‘Pt the bﬁiant water
e ‘ . 1€ - e
\lxe“ b the tauk reaches o vy l ank d an};uld “ot have SO
e th

t O
it Which 15 to carm oft a P acting 88 PPUs o that the t e dite
™es a yulardiary prrpes® v have DO l;im:t e “"{
y il t ir
‘\he howpital ‘i"fn})::\e-s contammatzdo yd wall hudes
]0’],' be e dlt(.h, alld Wi ot that the conp or whlcb Wl
8 ¥en gllowed were 1t 1 | o towe

B A tqn\ls the
t ¥ the tank ghit#
e dng lll"‘-wmergm filtered p11¢ from the tan
o other purposes 18 on
al the water 13 drut

heegt sro-jt
by o 263 filling the cartherns)

eq 5t
frOm N

h e sta
Ot hoan 1B ol stan
T thlr

tUleg tweenn €¥€ war
hg Linch stand In Iy filled by th(;

an W
? e <, more common water-Jah pl
&

"u‘:"‘@, dipping 1t nto t 1 th
r tro
pOOr the

¥

tauh,

B(U"I'(u L —At Darr L
posr Lanildars o centrd

dr

.,f";ll““g~wat9r from the 1 o
ol 18 tank, 1nats gn‘n'{te§t statef dl-a‘)l‘e
mly‘“! grams to the gx“oﬂ o t raind,
gr":ler Towards the end of ‘? which 7A01C
o L8 to the g dlon of solids, © r

oy adisable 22 “houg tan
ertﬁmed 8 large proportion of © hue Yet’eseﬂt state the tends Pi:rt

onls T ing ex
mlghy taste, and was of gre n s oucrha"“l S ¢reme!

awve 1
Urct be pronounced good, 1 bfrla‘i:f;;
€ of supply, for 1t 18 ung‘\‘\‘,hen I was

Ver

Y Wsufficicnt protection th whieb t
thep 040 the tank, and take W"teli Xae :
16 part supphed bY 8 1 2he €3

Tufopp /
nram"y hocs About 40 33 w

et

g
P T S g

[y

s
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ground a hittle higher than the tank , the stables probabl
but the first heavy fall ot rain must sweep a consxrc)ierableyqi(;l?tc;t;l ?)}n;elfl'luégefrdry weather,
well as much other dirt, from the gathering ground of the drain, I have mentlonorclil them, a3
tz:lnk. The tank should be enclosed and guarded, and no washing should be allov?re’dmt0 the
‘itgt? , and I think the edge of the tank should be raised so as to give 1t an outw (Illeair 1
t 1 : (118 gnecessary that the tank should be supplhied from the surface drain, som ard slope
8 0\‘1 i e made for directing the first washings of the ground into another c ° a"r%ngbemem
5?1 :ia. e t}lxa.t a good filter would remove the greater part, 1f not all, of th(l)urse thue 1t
1 results fiom the decomposition of the vegetable debris present n the tzn(ﬁrg‘i:‘rzlc matter

ater

e ;]t?:tee dsx;}))};})}é t%:? d‘rg;e f[a.:};lda.rs tank 1s not completely sufficient for the tro d 1t
was stated to me that, d bptl e edapparent chemical purity of the water in Ma t(i]ps, " 1“‘
1t at the time thought 1 aala; cra.n s mgreover, the supply was scanty It 1s to bg ’ren? o Esmﬁ
that this tank 1 wondeer la :ﬁ ltlu:xﬁ er of troops, as well as by camp-followers :>.deer€l o
s o conthy taste and crz {13 water runs low 1n the hot dry season and, d Ay
R et - g etllnﬁ color, and it would appear to be ver} nece vy that
the watersupply for the tro ;t)i should be augmented, either by the use of w 1slsa.ry that
cleansing aud enclo d:;vowdot0 tﬁ other numerous tanks 1n Cantonments But mlsh:’ o
Furopean Tafantry baremoks mught Bbuse of the Native troops, while the water for thm)t e
runs close to them ? Tixe water coulc‘l3 lt;zk;:zi;;?il 1‘;1]1]; mamt%f the ICalcutta. v orksewllll:::‘ﬁ
§ o a suthcient
J:ege;r;c,t :ngglfl_:;i atﬂllllgh pressure to the barracks For general pﬁggsfg f}lxsetevfrnt R o o
m the main, while the drinking-water should be filtered In the :e::;r!al.lll%;r(? ;
s

Und

. t;ln Ernﬁﬁ&:’ r'ih(; ;10:;1; viv]au of fhe European Hospital, and close to the hospital build
w a tank koown as th tgspxta tank The ground on which the hospital bul =
upon 1% FurtIl)ler the tan%(als ?‘;ﬁg)’giﬁln{lb& fi}]eﬁank , While other bulldmgspare aluéldllngs
2 ed by the help of a large d Wi
%::;s’:v ((:)(:‘51::;(19,:;1 tllmlil, :ﬁel?a. r;g;ther;ng grouﬁd, the Native Bazaar. %ﬁ&sﬁﬁ;ﬁigg te:;;s o3 porth-
-water 1s reckoned bad, and becomes, as 1t es duemop 10

) X ¢

oncentrates durmg the

hot weather, quite undrinkable, 1t must be ver

y liable to poll
g:if?dl ?‘igi:gsl tsh;; thﬁ wafer of ths tank 1s not used for dru}))ku:l«?;\?r o:ge:va: Zssured by the
oard d, whom 1 52 wt ;:,n bhv1s1ted the tank, confirmed this repo;?c btll)t b s ﬁ the hospatal
filters fxompthls ta };:On Tt:a ecstees, and that 1t was possible the} mwh?; %10Wed that o
s e n; : o l? s;)r}cllar bheestee, who was sent with me to pofz:n, tlhthe hosgltal
hosp;tal formed mo that et : eestees did supply the drinking-water for theoﬁ the Havildars’
nospiial ct » h, if s statement 1s correct, I can quite understand tl ospital from the
e horrible stuff which was taken from them, and sent he presence 1n the
;g)ch that T am sure no one but a patient 1 the dilirium (,>f fevere;)ulfiobme for analysis—stuff
ere must always be danger 1n the use, 1n a bospital or a barrack, of tw - Borsuaded to dnnk
ﬁl uz})lﬁt for diinking, and especially when, as 13 the case at Barrack 0“0 z‘haters,~one of which
e hospital walls, while the other 1s at a very considerable dlstancg OriSh o tas tank 13 under
kind of people to contrive to save themselves all the trouble th eestees are Just the
found carrymg the 1nferior water mnto the hospital, they would hdv:ytﬁ(;ss;bly Can,hand as, 1f
xcuse that it was

mtended for the bath-rooms, they would very securely use 1t for the filters a]
also

Dum-Dum —The European troops at Dum-D

the Diglah tank, which 13 atg. short (Ii)lstance froxnuThzr%:;ggtet v:;xrfh dn’}l‘king-water from
Diglah tank resembles that of the Caleutta tanks, but contains mo%edt.ie; 1 'h o rater of the
The tank 1s entirely unenclosed and unguarded During my visit I n ots 905ed constituents
washing upon 1ts bank The tank 18 filled by direct ramn-fall, by percol ltce several Natiyeg
dramms A very large drain opens mto 1its north-east ancle, and th: A éon, and by surface
reaches away to a great distance, passing nto the bazaar © I’thmk tha: ram, I wag told,
needed to improve the conservancy of this tank, and I would suggest th m%{atﬁs are urgently
the open space around the tank (it 18 not very extensive) should be enel 0 dowmg —That
preserved as the only gathering ground for the tank , all drains proceedufﬂoie , and strict]

1;:2 ]s:ﬁ]ggel;il . Ot(’;le g%zt shc;uld hbe 1%u{);rded, and no one should be allowed e{;mi 11;1 should

100d, e water shou as
¥ x?kmg Durposes. e passed through an efficieat filter before being us;ﬁ Eg:

Not far fiom the Diglah tank 1s the School tank , 1t 13 no

15 largely used by the mha;b1tants, and 1s considered v’ery goo& nvg‘;vt;e:l %e(%vl})

tank, I poticed many people taking water fiom 1t In the centre of each lei} I visited the
the tank and close to 1its edge are buldings which I took to be bells-ofo three sideg of
symmetrical disposition, but which on enguiry I learned were privies I g -arms from the,r
the water of the tank, for 1t confirms what might be expected as to thgwe an analysig of
water, and serves to show the result of contamination 1n affecting the amo mpunity of the
zz:g W;I:lls Eghgg}lgﬁ];zxﬁmﬁfly wtuated as regards soil to the le:}?tt:fﬁc’hds 1n &

e tha it nk
open to contamination t of the Diglah tank, were 1t not that 1t 15 more :ie%?fec;lt;

The European hospital 1s supphed b
y a well, known as the hospital

:nttlheehe:sg?t‘a)j ’{)he gxgmdan i front of the hospital, & road mtervemglcf.a 'H]eil ; tt 1s situated
fo t‘h 3 Naféwe hy eestees  The well 1s used not only used by the Euwpea};a ﬁt 13 cixmed
vgzla:ter from 1t %ngtileﬁlig > tam% ghen I visited 1t, Natives, apparently sepoys wgig l(tlzll‘a,wbm
situated 1 a small enclosure, and I should . g
water found 1ts way back imnto 1t, When I was there, 1t Was so surrounded Sﬁ; b?)gs ;}:ﬁi Sﬁﬂllfd
4 ches

y the troops, by

’
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that 1t would have been necessary to bare one’s legs to the knee to reach it At a short
distance about 20 yards from the well 1sa small and very dirty tank which 15 used for all
purposes, including bathing cattle and washing clothes , the water 1n this tank becomes very
small 1n quantity and very foul 1n the hot weather, and I should think that when the water
1n the well falls low, that from the tank would be very apt to drain 1nto it

I would recommend that the present wall, which encloses the well, be removed , that the
well be provided with a properly constructed ridge and platform , that the ground around
1t be raised , and that the tank m the neighbourhood be filled up with broken brick
Another well should he provided for the Native hospital, and only the bheestees of the
European hospital should be allowed access to the present well , of course a still better plan
would be to provide the well with a pump

Lucknow —Dr Orton was appointe
Lucknow, Seetapoor, and Fyzabad, during the last hot-season ,
Sanitary Officer detained him 10 Lucknow, and he chiefly devoted himself, under the nstruc-

t1ons of the Commuissioner, to the eximmation of the waters of the aity wells Dr Orton
did, indeed, examine some of the wells 1 Cantonments, but, under _some misapprehenston,
only the condemned wells which are not 1n use by the troops His Report, therefore, throws
10 further hght upon the water-supply of the Cantonments than that obtamned from Dr
Bonawvia’s Report , but I think the Report 1s well worthy of consideration, for Dr Orton has
been at great pains to make 1t complete as regards the water-supply to the city, and 1nci-
dentally 1t represents very fairly the dangers to which the water-sources of the country are

very generally exposed

d to examine the wa,ters_of the Cantonments of
but his duties as Assistant

Dr Orton examined the water of the River Goomtee, taking 1t at a porat a quarter of a
mile above the city The water 13 far better than that of any of the station wells which have
as yet been reported on, and 1t would be a great boon to the aity 1f 1t, were supplied from the
river by a pipe, which might also supply the Much1 Bhawun Fort and the New Fort The
water of the Muchi Bhawun 1s evidently very bad mdeed, and 1t 15 most necessary that a

wholesome supply should be provided for the use of 1ts inmates
Allakabad —The waters of this station were examined by Dr
December 1866, and agatn during Apnl and May of this year
The troops are entirely suppled with water for all purposes fiom wells which yield an
ample supply of water , the water from all the wells 1s of very umform qualty, and for wel
water fairly good The wells appear to be advantageously placed as regards distance from
buildings, but an objectionable feature m connection with some of them 1s the existence of a

trough for watering cattle placed by the side of the well
Dr Milne analysed the water from the Ganges and Jumna Rivers,the foxmer 1s evidently

far the purer of the two
Siee writing the above, I have received the Report of Dr Compigné, who was engaged
m analysing the Allahabad waters during a part of September and October last Dr
Compigné exarined two of the public wells of the station, and also a well in the new
Cantonments , the waters of these wells closely resemble those of the wells analysed by Dr
Milne, and re-examined by Dr Compigné 1 i  tho old G
1oné mentions 1 his Report that the analysis o the waters of the o anton-
ment?fs, ggirl))g;s, of little consequencepas they will shortly be deserted, the troops moviag into
the new Cantonments. The water of the well 1 the new Cantonments might be pronounced
good, if 1t were not for 18 degree of hardness which 1s greater than that of a thoroughly
good water, but the hardness may, perbaps, be increased, owing to the pfresence m the neigh-
bourhood of the well of much lie 10 use for the buildings 1n course o erection
d 1its position, 15 too mear £o the barracks,

derston
The well, however, if I rl%'i};gn O‘::lpe}:fy drinking-water to the t100ps I think a posi-

and amothr well should b DIV, 17 g Ghosen between che norh, o0, 0 K 55 barracks
and the river, but oot 1n the line of dranage and the well shouéd 3 2 egsd I}im i thl SE
tant from an " bulding I heligve that 2 properly constructe a.nh gula:lr g :iv N l:ll f x
position woul’:] on thg whole, yield a supply preferable to that which coa g im(rie 1ror§
the river for, the river water, though compamtwely very P has o om elnfe tss? :}e;
ConStltuel:\,t% becomes loaded with finely divided siliceous matter at the comrlx{lenfc o r:) od e
rains, and this could only be sepamted by allowing the water to resbt }10 ;ﬂgﬂ san(:i fr‘(lmilme:;l}ii
durmg seveial days Filtering apparatus might be put up ]?e?;; rr;ﬁks ’
filtered water should be supphed, on the constant system, to the Soptember and
Cawnpoor —The Cawnpoor waters weré exammedﬁy 11);56 ,;Tame‘;on m September an
October 1846, and by Dr Milne in April, and agan 1 Alay 5 equal depth from

The wells have a prett
The tioops are entirely supplied from We;lzf ater ?n ui; tﬁete gppears o be considerable
ars to be that the

60 to T0 feet, and they yeld an ample suPpl
difference of opinion gs};o its quality he more general opwion appe
quahty of the water 1s not good

Well No 15 appears to be one of the

suffering any sewage pollution but 1t has &
g any ge P ’ pr Miloe’s analys:

Well No 19 contains, according to
the very large amount of volatile matters, & I?rcgffogléi?my °
represents, 1t also contains a large amount 0 ’

Mine 1n November and

best , there 18 no indication from analysis of 1ts

mgh degree of permanent hardness
s, mitrates, and I suspect, from
¢ these salts than the analysis
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Well No 7 cont
to ntains a large amou
to contun mtrates, but I canol helpntthﬂfkﬁzates e ordes
ates may have been 1 2’
1n some place not accessibl overlooked I
exist 1 1t, and to what extzzg pollation, 1n orde

I cannot but think
the wells
placed as regards p1o must be hable to poll
s e oy g e T L
1;31; :nztsore;h%use No 3 has latrmegs, 33 Ya{lds from a latrine z:lnd :bzﬁzdti]()f @ cook-house,
a yards' dist either side at ’ e same distance
gins hmarked Nos 9, 15 ai%ceang © 718 distant 12 p:cg;si‘?:rfme §f1 20 Jards No 9has
o) ’ ]
to g?nkt(in“t{(k)uitﬁ cattle g}z;e brought to dr?lzli ;e}zloi thed as being pr0v1de(;n§x§0:1);he Fugther, ;he
e neighbeuring ,and the waste wa I side with a
cattle 1n the neiohbo l;’rh g soll I thipk water from these
g ood nk a great ob wells 15 allowed
and dirtiest class of N amves,o f‘vtﬁieil}i‘e? lt;hat they %img (;ojic}:f;ox;:(l)l tgese drinking tr oughs for
: I believe that there 19 €YY expose the well to contammaﬁgﬁlber of the lowest

N & great n
roops at Cawnpoor, and th ecessity for re-arrangement of the water supply f
-supply for the

: at well
buildings, and should be guarded efr gnfofls(irﬁlkmﬁ-gater should be provided at
y a a

Since writine th
g the above 1 h:
waters which were made by Dr C;rv:mf:;c?wedoth
gue m Oct

one well water anal
No 7owalr - wnalysed by hum with any ana)

Dr Compigné ¢
regards quamﬁt; th:;?tf:-;:lg: ¥ %Wn
‘(L:Cl):iol;ngh, th? toral sobas oy Vola.tslllle g:tntt » as regards the qualllll;c;rfiit and consequence as
1ne 1s also 1n some amount, O e poth bigh > the munera
. o nt hard
of the 12th Bengal Cavalry, the exarvrvxiﬁg oy having had Sbor:ls?detse fn:)meml mat:erness}:z
a ol being sent 1n cl,l
arge

some points which ation w:
ch were Wwas nece
omitted, I must send the mfo:;;.a?ly made 1n a hurried
ation of as soon as I recemanne,,;, and
1ve 1t

Flom th.e fOI egolng aCCOHUt Of tlle W a.te[-‘;ll]) I at vario
P y us Sta.thn% O age
, SOme nera on
l C
(=)

siderations may, I th
s ink, be usefull
water-sources under cons T e as ¢
5 ega
their occurrence , and L}is:gf ration are lable, and tﬁerise%the Poculiar dangers to
i s 2] o 5 s b o g 223 which should be talen whnch the
supplied , for, mde[a)endentl E:)t}l re{IOf o Sou of the Wdter?bm g, e Well-Wateo ey o
 of all sewago pollution, thas ma;a;ng; stratum from “x;‘h:;]}?y be
ntain so m it 18
W uch
ater percolating 1t to a ?éﬁzemﬁfeﬁ
) 1C

| or saline matt
er of such
a nature, as to charge the
suppl
PPLy can be amended only by sinkin
o
o

Well N

. ell No 9 1s stated

re?rrgt tix)er li;ge amount of volatile matt:r(;t

oo Dr ilne did not examiue the sol
me whether these salts natwally

e R
oberi;,};lodrt 1(\);;) the analysis of the Cawnpoor
vember I can only 1dentafy

sed
ysed by Dr Milne, and that 1s the water of

poor waters are of

13 d
renders 1t unfit for co (]
nsumptl
p on, and in thig case t
the WeHS tlll a moie fa,voura.ble water—beanng Stra.ltlum 18 h d
reacne

A T hefn; 1 other
places, though the wat
) f:l; zgl?lgl; of such a nature as to ylgld a mlmmirmn;f?belweus
e 0e supply may become polluted by the newhzo 1dhm
: o s ,W;‘Sinlllmal or ve(gieta,ble refuse, or, perhaps o a‘i‘elsr (()lo
{ s -houses, an " K 8
5 one very common to this cgﬁeﬁr bwildings  Another source of dano
: probably used £ ry, 18 the proximity to th ger of the same kind %
) Sometm{eq tslr? or washing clothes, and bathing ammel well of a dirty tank suchll ud
‘l e most dangerously dirty of all the wateralsn thealt lilngs, mclu’dmg «Iizllls
ank becomes 1n the hot
< ot

) weather very low, and horribly f
s oul
M A it “?; 11.u , yet so l?ng as 1t'holds water 1t will aid in feedi
1hg the

W
ells belonging to hospitals seem to be v'ery hable to contaminat
1nation, )

‘ drainage of the surfac
g e on which the build 1t may b m
proximity to any b ings stand , but 1t 1 y be from th
¥y y buildings in India should mfluence the wa?ce:wgf t:. xll)e ‘}\I%ndered o tha?;
eighbouring well, o
, for

; the multitude of nat
39, 1ve servants who are employed, always finding an open d
00T OT & window

;Iégr ntatura.lly be very good, the
Jite lat? the water percolating
o0 of la rines, urinals, collections
gree, by the proximity of cook-

‘ &=

« ~ handy, will throw jrefuse of an
y kind out u h
, reports puts 1t beyo e e
f, epors b 1 o i sy f e vl o0 il ey o
very dangerously placed, and dcﬁ wells should, I think, be disused eveuyth igh thy od are
} e e bo rano that 3 te nite evidence aganst them, for while a pgh the aualyss
said that science 1n the presea;:;l lnited e L P ey s of dg;mmense anot be
. poisonous matters 1 the water, and :hggf o fhemxcal e azi)slz, tg‘ gann% o
considered in judging of the fitness of a w(:tir lfilr)]ﬁgn;?) z%?xitﬁn? o 1 the pomt ﬁigicﬁot{;e
ptien. ©

' The causes of conta
mination that I h
¢ countries are, & ave mentioned a
" to sources of cgrftagr;iitetr n le}s:s pxten, subject , but the PECuII;ZrtI?a(.)éetstof whch
‘ comes to a well he doeg lontw 1clido not exist in European countne; OThomnta'1
; ;mllbbe to sit on the edgesgf (;hza:veﬁswwfﬁll? S tlo drink, and probably the ﬁr:ts ;\ilhe
otah, or, if he 18 poor, ell with his legs dangling x 1n
’ . Wit o nto 1t, d
‘ hands, and legs art)ld afzg ilh?: yhOI(I tin-pot 1mpr%v1<:ed?'or the occasmxl;a‘:v::ﬁn }(: wat
; strikes lnm t.hat, his cloth 15 uI;llsaVleI]g taken a driok, he goes about ,hls b 18 mouth, face,
: 1‘; éxot done over the well, 1t 18 dogg g d1{1‘1':}',(1w11er1 he will wash that too anduSIeI:rzss’ funllless it
1rect route, back ¢ s e by its side, and the washings fi d nif all thig
: and , back to the well The ’ gs find their way, b
N with them com n to some of the well ¥, but by an
their attendant s, cattle are brought t
J stable, or more ﬁle endants, duty to a deo ght to be watered
i thy h y to a degree, and Just having ed,
Where they have beeg 51\:1&23]1&10216215}’ may bhe occupyl’ng with a ChOIer;Stlrslsc‘]l{ii grom a foul
g or the bheestee throws down his pot or hig ;)vlar.ltzanll)ou.
r- ag,

analyst’s

ells mn a.ll
8 give rise
I a native
g he does,
er with his
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or rests his mussuck, and dirt which adheres to these implements 10 all probability goes down
mto the well, O 1t may be the bheetees or the servants, fiesh fiom traversing with ther
paked feet the cholera ward of hosprtal, stand upon’ the edge of the well, or on the wooden
platform over 1t, and as they draw the water, the droppings wash the dirt from ther feet into

the well beneath
If, as I believe 18 andoubtedly the case, the wells are Lable to contamination from such
essary that certam rules should be lad

cucumstances as those 1 have mentioned, 1t 1s nec
down, and acted upon, for their construction and protection Furst of all, 1t should be decided,
from the results of experment upon the waters of existing wells, to what depth a new well

chould be sunk to ensure a constant, and, as far as possible, paturally pure supply of water,

and 1 deciding on the position of a new well intended to supply drinking-water, a distance
m, or badly kept well or taok, should be nsisted

of 40 or 50 yards from any building, or dra

on In regaid to the construction of the well, 1t should be what 13 ordinanly called a pucka’
well, and the masonry should rse above the level of the gronnd or platform at least two feet,
forming an encircling wall to the well mouth, and the wall should be surrounded by a masonry
platfoim at least six feet m breadth on every side, and terminating 1n a drain which should
lead the waste water away from the neigbbomhood of the well Unless a pamp 13 used, the
water should be rased by means of a windlass provided with a chan and metal bucket, and
lastly, the well supplying drinking-water should be strictly guarded, and none but the bhees-
tees should be allowed access to 16 But vwhat a waste of labour and time does this method
of drawwng water wvolve, and bow much safer and better 1n every way 1t would be to have
none but, covered wells, each provided with & pump, mstead of the open wells, worked as now
with the windlass, or the simpl and the saving of labour 1s perhaps a
small consideration 1n coOmpaison with the secutity

e rope and leather bag,
om pollution which the less primitive
plan would confer No doubt the day will come when a st

11 further advance will be accom-
phsned, and the barracks throughout the country will be supphed, a8 are those 1n Foit
William, by means of pipes lad on to the building and kept supplied on the high pressure

system by means of machinety

Tanks —Tanks aie lagely used 1n the Lower Provinces as reservorrs of water, but not
nearly to so gieat an extent 1 the Upper Piovinces, where the use of wells predominates
1ty with the natwe of the soil 1n

The water of the tank, Like that of the well, vailes i pur
cted Ly this cause, 88 2 great part of 1ts supply 18

which 1t 13 dug, but 18 fot so much affe

detwved from the duec;\!{un—fall Besides duect ramn-fall, the soutces of the supply to a tank

are surface springs, percolation through 1ts giles, and the water which 1s collected and poured
¢

mto 1t by surface drains
Tanks aie lable to be

are wells, and they are moreé
enerally moie pureé than

polluted by the same causes as
fed by smrface drains,

difficult to guard , but theu water, unless artificially contaminated, 18 g
that of neighbouring wells In the case of a tank which 18 m part
great attention should be pald to the dnection the drains take an
gathering ground If, as 1 some cases, this 18 2 bazaar, 1618 €

fows mto the tank must be horribly mpuié, Joaded with much of th
which has been accumulating apon the ground duting the eight or
the case of come tanks, as for instance those which supply Foit W

sary, 10 order to fill up the tan
of maidan, but when this expedient 13 necess
and diains should be permtted to escabe m ano

been thoioughly washed should the suiface water be led mto the tanks
adjacent ta,nlzs., one should be made a setthng tank, 10 which the wa
clear prior to 1ts bemg led into the other tan Tn the case of a very Jarge supp
not being needed, 16 would be well, as has beel lately done 1 the case ©
Tank, to close all smface drans, and to allow the tank to fill, as far as can
fall, and by water, which percolating through the sonl 15 filtered and
amount of ondation , and the banhs of the t&

raising the edge a {foot or two a
dunkmg-water hould be fenced round and €U
should be allowed access to 1t, but 1t would be far better that ¥

excluded, and that they'ﬁﬂed their water-bags from cocks supplied 0y 2

Geueral Iospital

Fulters —Fiom whatever source the drinking-water 13
1t 15 ordered to be passed through flters before wse, & Ve
water, as 1t 13 brought by the bhee
suspended matter ‘Tlis 18 especially the case with tank water

during the dry season the wateris apt to pecome muddy, oWils
he water bags, or

arily resorted to,
ther direction, and ouly when

nk should be provl e

arded, , and no o0& exct pting

taken for bal

pecessary atl
a8 a const

d to the nature of their
vident that the water which
e debus of the filth
nine previous months In
\liam, 1t 18 perhaps neces-
ks, to collect the water by means of dramns from a large extent
" the fist washings of the ground
the ground has
If there be two
ter may be allowed to
ly of water
f the General Hospital
be, by direct rain-
made to undergo a certain

ded with a revere slope by
The tank of

vel of the currounding groun
bore the © woting the bheestees,

he bheestees also should be
glter as ab the

rachs and bospitals,
angement, for the
hle amount of

ost always cont dera
stees, 210 3y during the 12118, and even

« to the bheestees and others
for theirr own

¢ agitation of the

;

surring up t hd lling ¢
o up the mud at the g LAt while filling o o b by e tan
| the water 18 low, the

use. Well water suffers 1 the same way,
vessels let down 1nto 1t, the suspended matter
mud at the bottom becomes gtirred up

The filters now 1n use 1 all the baxracks and Military ho
g‘;}ﬂsxstmg of three earthen-ja1s gupported o & stand one above the
ta:d with wood charcoal and sand, and each 15 prerced below wse
tha of linen gwides the water a8 16 filters nto the mouth of the V63 huch 16 15 8

urd vessel the water falls 10to another usud ly of 2 larger size 11 ¥ 1

cannot subside, and

spltals
other ,

¥

are on one pattern,
these jats are half
hole through which a
| next beneath , from the
tored for use,

-
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and from which 1t 1s taken by me
such filters stands in the hospital or
hospital I have seen them
distant from the beds

The objection to this form of filter are very numerous
way — -

ans of a pot of some sort dipped 1nto th
barrack verandah, or 1n the pvlr?ards the solve
placed 1mmediately outside the cholera ward,

A row of
mselves Ip one

four or five yards

> 1n fact, the plan 1s bad 1n every

1 —The vessels are all open, and not only do 1nsects and d
’ ust—th
ward—fall into them, but they are free to receive the germse i?iﬁg&fg Oé:hthz
may be floating 1n the barrack-room, or more especially 1n the hos ‘lt , 1cd
while the water must absoib a portion of any noxious gaseous e pital ward,
sent 1n the air manations pre-

2 —The organic and other matters suspended 1n the water collect 1n
especially 1n the upper one, and there decomposing and becoming
to the amount of soluble organic matter alieady T)resent n th s
unless the filtering material 15 very frequently changed, and eh“
time are well cleansed, this may become a very sorc, i
are porous, 1t 18 dufficult to cleanse them thoro i

3 —The water 1s removed from the lower ¥ by dippine

. either the pot or the hand may, and very frequeutlipwnﬁlagoti mﬁo it, and
especially 1f ward coolies are employed , but further the w soil the water,

sionally changed, and the sediment which sinks to the L water 13 only occa-
vessel must slowly contaminate t ¢ bottom of the storage

he res
the fresh water dropping 1n from above wtal water, which, 1n 1ts turn, infects

the ghurrahs,
soluble, add

ater , mdeed,

oor 1 Avessels each

10US ev

ughly s the vessels

vessel onl

4 —The filtering medum 1s bad,

~1n fact useleg
. - suspended matters S unless for Temoving the coarser

5 —The trouble that 1s necessary in cleans
such, that the work 1s often too lon

These are no fanamiful objections to the prese
obvious to any one who will give the mtte; ap httlgt geif)ﬁstlcﬁngi ﬁltf T, they must appear
which I have recerved from the analysts concernine the filtered e:a 100, and the Teports
proves them real ~ Almost always, as a rule, the filtersq wate wager they have examined
than the water fiom the source, r cont "

and the water 1n the y Aris more orgame matt
er v er
water i the upper vessel was i many cases found top{))e S;;rs;lnﬁo‘rve;tﬂmn either  The
and other animalcules, and has been described as filthy stuff  Musquut, 1 v Jutko larvar,
ammacules are very commonly present m the water of the lowe% lv%ss:f V& and other
from a storage vessel, which T examined, had so stiong a smell of a musk The water
sure one must have fallen 1nto 1t rat that I feel

g the filters
; ) clerton and changing the matenal, 15

The present filters are indeed

so manifestly bad, that th
ong o , e wonder 1s they have been so

The requirements of a good filter are as follows —
1st —That 1t should deliver an ample supply of water

2nd —The arangement of the filter should be such, that

the suspe
the water may not collect upon the filtermg medium pended matters 1n

3rd —The hlter should not, as any part of 1ts arrangement, contam an o
exposing the water to the air of the chamber i which the fil

4th,—~The means for drawing the filtered water should be by a cock

pen receptacle,
ter 13 placed

3th —The filtering medium should be readily removable, .

J

6th,—The filteting medum should be altogether, or n part, well hurnt
charcoal : perhaps the only substance with which we are acquainted a’nl}mal
can, to any great extent, remove dissolved orgamc'matter Reg&ldm:" ich
use of ammal charcoal as the filtering medium, I quote tﬁe folls the
remarks from extiacts of letters fiom Dr Franklaud, which are ub?“’mg
m the Registrar General's Report for 1866 —*I should Pfeferpﬁlt 1shed
through animal charcoal, which, as you will see from my three Tatign
reports, removes practically all orgamc matter,  one-half “ton o Tecent
charcoal would be requued for each 1,000,000 gallons sent OUtanl1maJ
The animal charcoal should be 1n grains about the size of blast.ne N ‘"‘11‘)’-
and the filtered water would simply have to pass through the m'lasspé)gv; ﬁr,

charcoal contained in a suitable tagnk The London Water‘ B ml:

Compnny, between the entrances to King’s College and Somerset ngs:

use this matenial, and 1t 15 through one of then filte >

13 that the ne
water passes for my' monthly determmations I think, after alIv r’égiz
such a mode of purifying the whole of a Company’s water 1, by no ﬁ)eang
an 1superable undertaking  The charcoal will continue to “act for Sl',
months at least It1s the charcoal used by sugar-iefiners, and care Shoul;

be taken that 1t 18 fresh, and has not been already u<ed ”
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f T
Ih»ere 18 e othe s the 80 Ca-ued Ina'()netlc a:[b l 1on 1o

ter, but the
tine organic matter from water,
s the property of separating Ors the expense of
which Bhe mven(&ozstmc 13;:;)1(1@ topdolso has been questioned, ai%bﬁgri%vesrufﬁment I:lﬂaﬂtlty
D mda a{)l imgmg out to this countty the magaes® companson with the use of
purchasing and Ot ta Oto its employment when that 1s put mb I?e arod qute as rea dily
wmﬂdl beh azoglh‘]efcm{();n1ma.l charcoal 1s a substz(tince avkl;lchdmlgl};lst : :wfé rspma.y e vated by
animal cnar ) E oland, an es1aes h

try as 1 BSIA tter of surprise that the use
and as cheaply m this coun 1t%s indeed to me a matte s 1n

t to re-combustion tuced for the filtration of the water
simply subjecting 1 been long since 1ntrocuce hed by the exper-
1 ‘charcoal has mot Dbee o d over again established Dby
%gs{gé;rl\: and barracks, for 1ts value has been over akrlle aubJectT I O lone (excoptng perhaps

t

best authorities on he suspended matters

ments and obser vations of th?ﬂt ine media can do more than remove the 1reP T ater, 1t may
the maguetic carbide) of all flteres | the organic matter from 1mpu )

t remove al ts purifying effect 1s

No doubt, animal Cbar?a%hvgﬂflzhnociem poison, whatever that m?x}lr bs : 1k1)1111(§x11 1St ponle remains t0
not b‘it abfmmsge::gt and 1t 19 so readily applwablealt}iit; lllllld b{,e uI;e 3

gnql(lieh m; tge fox?m of the filter 1n wlich the charcoal s 1 the requuements I have

ecide as 01 filter I have seen, or read of, which chombme‘sv am re oy Jarge wo by the

The only filter ’ ’ glter, which 1s 10 g
- anchell filte the Government
If};%n(’;lon%(‘llabove, lcsortgl}far?; C:S\E(ilciqDas T hear, ben;g fitted on a large seale to £
ndon Filtering ) St

glter 15 very simple, 1t may be
Asylum at Broadwood 1 England The prnciple of tliiee e s e et packed y be

Limb of which 15 €XP3P cock through which

described as & s%fpki%!;, ’i&?ﬁﬁoﬁz:b of the syphon 18 fitted r:lv:g'l; gysfggms O the rate
o i

?lrxlém\?rlatz};aisogréwn off as required, and there 18 81 arra;tézsed or lessened The chatcoal 10

he charcoal can be 1n h charcoal, or with
at which the water filters thn ough t ld e chamber re-packed with fres charcosl, or T1E0
the chamber can be easly remove The flter may be placed 1n any cistern,

at a short
the old, after 1t has been ae-b‘étr,nghe flter The filter 1s supported 1n t:,fe (;l‘iz;:)ded matters
aistern commonly supplie w'lWhen water 15 poured 1060 the cr nto contact with the
distance from the botto™ d only the comporatively clear water comedb especially 1f. the water
gravitate to the bottor, ank theyﬁlter micht be still fur ther 1mprove ’rtl‘tloﬂ on one side of
fltenng medium 1 th:lnd by placing 1t 10 a cistern divaded by }a. If)igtt’ced with a tray of sand
to be filtered 1s very mil by, lecI:x(l w?nle the other side should be 1d cons equenﬂy have to
which thhe {ilﬁf Sa(')m‘tlelar slfou}l)d be,poux ed, and through which 1t wou
above which the Wa

D 3{31 er ea'Chlnc t‘]le :ﬁltel lt/ 3e]-f I he s8aN 1 llpO!l the b! a y Should be Cba.nged ey ery or

fying p d1t1s
cmember that the purliylng tg surface, and 1

il 1t;>i:1§z:€ytlili:t%ogsesses of condensing 0Xygen upon ¥ der that
depends upon the

thorefore necessary that t

orde
he charocal shorld belflequen:}lly e:apszsi% ’:lge t{l)(:ngelllnﬁlter, can be
e
5 h charge of oxygen This, 10
1t may absorb a fres g
managed

1
The Danchell filter not only fulﬁlls allllktehec gﬁggu
this additional advantage that 1ts syphon- o constr
throuch the filter, aids gravitation in ]seepmDt rlthhout 2t o
-oens the filters full throughout, nothing can ente ey g
]]Beepsi)ell’s filters 10 a covered cistern should be p Iz;.ce L e
Tkax: cpuces of the filters, as advertised by the Company,

rements I have mentioned, but 1t£2i

ction enabling 1t to draw the qu 1t

nstant filtration , and fuither, ¢

e filtering medium
and barrack ward

£ s d

1 10 0

« Filter No 1, yielding § & gallon per punute LY 8
’ 2 gallons .38 0

” i g : 2 gallons » i 10

y g tal

On hese fi Medical College ITospital,

bout a year 1 the sputa

has been 1 use for & e Madiod s

an eb Ofnt bese ltﬁfof some experiments I made, with ta fto ut enoro1 ap1 mhnuotrfraan e
‘(}I‘ . ](31 zev::wsu to testing this filter, and compaling 1t W e Snu ylole T b

potash, w1 h the ord h &

N 1. both filters
which 15 working aide by gule with 1t 1o tgbt Egsg:g’é (;f experlmenfu the Danchell filter was

ly if 1t

, oe Square changed , probably

e b taukt mecrjurltlfr?ute,q tho charcoal 1.1t has ne&ffl(‘)g)i%f; D‘mctl,lell’ﬁl tor

g:ﬁ" iﬁ“g (tsl:let: 3‘;?111'(18&% been slill moie strongly 1n favo 0,000 grans of the
ad, the re

dtol
2 grans 10 20,000 adde lor permanent
te solution 2sg d, to obtan a €0 or p
Quantity of permangant \ms of sulphuric acid

water acidified with 30

durng 15 minutes Gllugg

Y : 170

Water fi:rom :E: ;;I;;]::r ohurrah of the o}lld fashioned filter 210

Water from g 2h bencat 700 °

et e G o 2 e 0
Water 1rom

Hell filter
Fxltereddwatez ﬁ.‘“’;lsth,igineﬁ] from the Medical Store 55
Distilled wate

Department : i aleutta
ey eral of the D nchell ﬁlterlst 1111 Sl?ortlld b eramen
lTlll)ereb t:gle:l egotjgr :s/:; (o any Government Ilospttal, ‘
easily be o ) L “
ldea{)f using this filter upon a large 56 €

and doubtless one could
+ entertain the
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At the Gen
eral H
ospital, the whole of the drink
mmg-water s

tank, and
derg
the side undergoes no further fi
feet hugh %fy tlh()e ffank stands a clizluf’itlon m the wards Th
the dome 18 5 feei% m diameter T?lg masgonry tower, th e hlter 1s thus constr
above this 1s ac1stm height, The low top of the Clszeme wterior cavity of “l'll(x:telf By
and on these rest ern 2 feet 1n heic}?r 2 feet of the tov 18 dome-shaped, and tllc 15 15
:; mu%h fine brokes; t‘:)le ]ﬁd termg me?lut{mth‘{’, roof of thzlfr . }) locked “I; with :ﬁaarch of
wer by a Cal 1ick, abov —first, 8 18 of perfor: Sonry,
The flte abfornian Lift, e this 2 feet of nches of ¢ ated paving stbnes
T 13 P10V1d d ~pump half Of‘}ne sand ourse bioken b ot 3
consumption I ed witha gau, en hour's y The water 1s rick, then
The water for Cogk?ctober, about ggowhlch shows t}&m:glng suffices fo1 bgiu'ﬁped, to the
The water ng and washing people consum nount of water ours’ supply
enter the et 18 dawn_from the s taken durect fr o0 210 gallons datly Tor’ danlong daily
each cock 1s er upon 1ts flo e filter by om the tank y for dunking only
lac or, and th ¥ means of =3
::t'x The sp1ll?ed eg :,’C sloping board SJCOCks are 2 feet i(i:)rftop‘cocks, the pipes
arries the water mte:tis ﬁarned offl 1?; wlich the bheest‘ez the level of the p"mulr?g] ‘l‘hllch
1€ hospita & mesonr rests hls n o ’ elow
gTaTn » z}nd tasteless db pSta}Jt?;a;DS which leag tg r{ﬁg which surr(:tllfxiluschlewt%ii:l lllng
S 0 , and 10,000 or near ) outside of , an
flom Permangan ,000 grain Yy a year, tl the compound T
by p]:he upper comP::te solution Thz of 1t acidified “r’lthlz ‘;ater from 1t 1s pgrfecﬂy c;le}'i;s
ak c%lng a layer of ment in the toy, water from the ta Lu phuric acid, consumed onl 90
shou}lld {)Oken brick ge;’ 200 grains '1111]15 ?i(l)mumed 190 grains, and {hat
but as 1te1s f:&t and covered b the e:(f mfthmkness betw[eeer would be much mproved
The objection g oo™t Y two monflans ¥ gy G LoWer st n the sand and the very
be camegl 1?’1 to the use olfu:tedh’ thus cou(ﬂfbe 3he flter sh’oullj e{;d (1)f be&"g dome-shaped,
Tom 1t to uch a fi] one only b cleared out once a year
the wards 1n thete{; as the one Js‘t )(’] tahing down the masonry d);me’
heestees’ water-1 escribed 1s, that the water has to
-bags, and 1t must be gtored t}‘xere,

and man,
Y be pl
would, 1t placed m g
R seems 1 0 open a
om nd otherwise unfit vessel Tl
e small filter 1n eac
I thmk 1t should lj: tt}?g}:‘\:;’: ;,s

regards all f; ¢ b
It » Ve a very
g},rfﬁ or well, ,Zlggg Ial rﬂngemen:;} ePtr}efelable arrangem
accoua tt 1t should ’beS l?‘;ﬂd then be 1 xsjte rbthat the “Oat.erel:}t
e Bl e el g iy i ot e
nv sto toua r the banach or I
red i y storage of § oh such a filt or hospital
evid ards of ltered w e1 as the Danchell's, b )
recard ent fiom a hosmtal water 1n 1 ll’'s, but onno
carding th the re pital or ba open vessels
bsotionS  PIelt water- eports th rack s, especially 1f 1t 18
on by the Pozsonsup ply that the act have been alrealy re
of cholera, andmpply 15 not 8o «ruzudedce“ed from various gtatiols
of other diseases , and t?;seto prevent the ok of 1ts
question arises, 1n what

Way may
¢ ¥ this oc
hat water mavm‘t)r under the cucu
cc mstances that have been described ?
1be It seerns probabl
e

have f
ound ome th
of Dr access to 1 € propagat
evidence lzﬁW and Oﬂlzrzny?b this ha; Iot!;nlﬁfl; cholera by disseminating chelera exciet
, the 0 e 2 c
iisuﬂaclentlysestinvesmgamls a(ﬁﬁff followed 1n s’fel?e f:}:rl:]l;danttlly ?ro‘ ed by the lﬂvxtﬁf:t?;gl;
ents for the o ong to mak e 1m su ame path of quuy  Certaml >
mdeed e suppl ake 1t reasonalbl pport of thir View 1s not al 1 amly, 1f the
18 th y of water able to act as 1f hsolutely conclusive, 1t
PUbh\l’led 8 opinion | toa ve 1t were 50, 10 consid » 1
last reld b ry important ; nsidering the airang
single ca Year in th y some ligl ection of the comm ° ange-
> e Med ¢h authoutie unity  So strongl
which thbe of Cholem edical T es on the Sllbjt‘ct that gy,
e Lo on the bank vines, the wiit ect that, M @ leading article
over the ndon w anks of the T iter says —*So that tl =
Met ater-suppl se Thimes, th ie occurrence of
of chole ropols,” pply 1s de s, the sea, or any other ob a
ra d .. and, 1f tl nved, ma obscute river fro
of sup 1scharges : us be a , may, at any momeut diffuse t} m
Ply to our tronme o & true statement of , Auffuse the cholerie all
neither chement w0 very my of What may occur from tl
1emical ps must b nute quanfit d om the mingling
m fata] al nor micr e full of yn noking-water, the S oda
for th quantity , and oscopical 1eg danger' And the d o ' piesent mode
e 1e » and farth earch can d anger1s the gieater, b
hvine moval of tl erit 19 m an detect the pe , becaue
m he Do ost y polson even though
s“Ppgse atter of g lowlg 1400 are worse th nquestionable that the means at 1 1t be present
n Pmeq, 10r as Dr Rxclort(’j as Dr Bea] al; useless Whatever this pois pleselll)t e(mpl(’yed
well-oxid wrdson b e holds, o on may be whetl
w i as s, or mat her
. I?llrlllnilbi accomplffliesvdtter, 1t will moizllér’?!)re recently sutfrlx'nl:::da;xgazifk (;f gmnge as Lucbig
-chaieoal owards t} css quickly d : aloid), 1f 1t be placed
tion, g al, for th 118 Tost \! y decay and placc
, and 1f 1, 15 meth st desiraly vanish, and, I bel
sh od of able end b ) 1eve, much
llii)tt?r that theo‘;)i)(inot effect this fltration may destgo;)a::: B mlt;wted water through
celtl;l;l:n But thou:(iln 1t if of the ,n‘g;;?]trét ‘fl'loluld certainly so p‘ﬁ?;";? lt)heyv»?\?éiut]g its oxida-
to gh 16 18 not N of living m ¢ 101 0Orgin
the us J 1o remove it b possib] g matter, would prob g1nie
e of pro 1t 1f 1t be e esther to detect ti probably die for want of
8ystem perly placed Plesent, th ot the cholera potson 10 Wat 1
avouding and prot , there 15 much co1 f ater, or witl
reduce ¢ g 1ts expos ected wel nfort i the considerat !
0 4 m1 posure by st ells, and by delivering ation that b
8 nim 0 ring tl
a‘;ﬁplﬂ of dlml\mrrl;':téhe danger off«';%r?tor\ otherwise, ne altog:t],:: ";’;:20;1‘63{)0; th: constan);,
a g-water a 1ta : ) &
therr a&gndthem to be 1ndls$1 xi;lg n unpr'(f‘tg:;zlgnﬂmunlath? other hand, 1f the wellz;uf)';rri{)%
clothes b ants, come to hately fie e , if we leave the wells
y the well- water at + Lquented by gservants and passers- uncovered,
glely please, and 1%‘ sule, while for theﬂlem, if all frequenters may “[;:h “: e:ny ’ ;f cattle, with
d;,ed water to the :‘l,olmeans or very 1gul'p<)se of drawing the water they m selves aud their
mcree, and perha s%{ l, then we do, lnj-deQuate means be taken to prevent g;lélse any utensil
an armngementp h)rmg 1t to & max eed, increase the nsk of contaminatio return of the
which micht more h‘;::}lm] when we expose the water 1n tf,letﬁ Oa' Vir{ great
« ha ~alled an infection t pital ward
1ap than a filter ° :

filtered by the side of the
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No 184, dated 9th July, 1868

Office Memo from—CoroNeL H W, Noruax, C B, Secy o the Gout. of Indaa, wn the
Maly Dept, ‘

To—Secretary to the Government of Inda, PF. W Dept.

The undersigned 1s directed to fornard to the Sec etary to the Government of Indrm,1n
the Public Works Department, the accompanying Feport by Dr Macnamara, on the water
analysis, during 1867-08, at the several large Stations1n Bengal, with the view of precaution
being taken to prevent the pollution of vells in Centonments winch are used for dunking-

purposes, 5o far as may be pracycable, and also to the adoption of such measures as may appear
to be feasible for sinking new wells where 1t may be found desirable,

2 His Excellency the Governor Geneml 1n Counal 18 also of opwnton that where niver
water 1s avalable, it will be worthy of consideration whether airangements skould not be
made for a tentative use of such water.

-’y
>3 Special attention 1s re
14 of the Report,

»

quested to the remarks on the Dinapoor water at pages 12 to

/d.v
' Tvants and pad

uenters may was

ng the water they

s be taken to preve

he 115k of contamina '
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